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APPLE'S 
MACIN TOSH 


Meet the Apple* Image- 
writer, the newest dot matrix 
printer for your Apple Personal 
Computer. 

And with all that it has 

oing for it, just maybe the 
t dot matrix printer on 
the market. 

Take legibility, for 
instance. 

The Imagewriter crams 
140 x 160 dots into each 
square inch. So you get text 


thats highly readable and high 


resolution graphics, besides. 

And is it fast. 

The Imagewriter cruises 
at an unbelievable 
120 characters per 
second. Andthats —— . 
just in the text mode. 
It's even faster 
printing graphics. 180 
characters per second, 
to be exact. 

What's more, the 
graphics dump is up to 

0% faster than other 

comparablv priced dot matrix 
printers. And that makes the 
Imagewriter fast enough to 
handle the Lisa? 


Vaf. 7, No. 4 


like superscript and subscript, to 
name just two. 
Now, with all this high-speed 
performance, you d expect the 
Imagewriter to make the Devil's 
Own Noise, [t doesn’t, In fact, 
the Imagewriter is specially 
constructed — with overlaid 
seams and special sound- 
deadening materials — to achieve 
a remarkable 53 dB. How loud is a 
remarkable 53 dB? You'd make 
more noise if vou read this aloud. 
The Imagewriter even has quiet 
pee looks, since we designed it to 
ook like the rest of the Apple Family. 


= .. Yeteven with all 

PLE PRESENTS TH isimprovements, 
EIMAGEWRITER APPLE PR) the !magewtiter is a 
ESENTS THE IMAGEWRITER APPLE PRESEN? Petter deal than any 


S THE IMAGEURITER APPLE PRESENTS THE IMAGEURITER AP Other dot matrix print- 
f er with comparable 
performance. And you can print that. 
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Yet it s just as at home with an 
Apple lil or Apple Ile. Thanks to Apple 
software experts who designed the 
control electronics to give the Image- 
writer perfect compatibility. Not to 
mention some special capabilities 
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Charge! - 


Go out there and get the Apple 
Personal Computer System you 
really want. Now. Without laying out 
your extra cash. Without tying u 
your other lines of credit. With the 


Apple Card. The only consumer credit 


card reserved exclusivelv for the 
purchase of Apple Computers, peri- 
pherals and software. 

Like all our products, it works 
simply: 

Fill out an application (short, to 
the point and annotated in English) 
at an authorized Apple dealer 
honoring the Card. Your salesperson 
will call in the application and in 
rnost cases get an approval for you 
right on the spot. 

You can then take your Appi 
svstem home. You don t even have to 
wait for the Card; we ll mail it out 
to you. And by the time you get it, 
you ll probably be well into doing 
whatever you bought your Apple 
svstem to do. 

There is no annual fee for the 
Card, "-— 4 couple of restric- 
tions do apply. The first purchase 
must include an Apple Persona! 
Computer and you have to put 1076 
down. And subsequent purchases 
need to be at least $100 if made with 
the Card. Oh, yes — you'll also have 
4 credit limit. 

When you use the Apple Card to 
make additional purchases, all vou 
have to do is show the Card and sign 
the invoice. As long as it s within 
your credit limit, of course. Our 
dealers get a little nervous when 
someone signs for half their inven- 
tory. You understand. 


You I] also receive monthly 
statements that include the latest 
purchases, credit available, and the 
minimum payment due. You Il also 
be happy to know Apple Card credit 
terms are affordable and the pay- 
ments can be spread out. It's all 


We call it the “floppy disk 
shuffle.’ It happens when you have 
two or more software programs on 
floppies and you need to work with 
both. What do you do? You put one 
disk in, boot it, do your work, take it 
out, put the other disk in, boot it, 
do your work — you gel the idea. 

Well, you can stop shuffling any 
time now. 

Thanks to a unique new soft- 
ware program called Catalyst™ from 
Quark, Inc. Specially designed for 
vour Apple II] and ProFile™ hard disk. 

Catalyst allows vou to take a 
wide variety of software programs 


and store them on your ProFile. Once 


they re on your ProFile, vou just 


select the program you want from the 


Catalyst menu that appears on your 
monitor — then Catalyst does the 
rest. You 1! never have to boot those 
programs again. 

What kinds of programs will 
work with ProFile and Catalyst? 


spelled out for you 
at the time your Card 
is approved. 

So stop by a participating 
authorized Apple dealer and get 
an Apple Card. Just think of it as 
credit where credit is due. 


Give your floppy disks the boot. 


Almost anything written for the 
Apple III including copy-protected 
programs like VisiCalc? Quick File" 
anc -— Writer II. Or languages like 
Pascal, BASIC, or COBOL. 

And once you ve loaded these 
programs into your ProFile, the only 
diskette you may ever need is the 
Catalyst. 

So if you have an Apple IIl anda 
ProFile and more floppies than you 
care to flip through, get yourself a 
Catalyst. And boot those disks for good. 


QUARK | 
CATALYST 


Apple Cormpaelter (n, 20535 Mariani Ae Operio, CA YIA Par the authorize! Ange deuler minet yeu, cati (800) 538-9696. In Canada, ui (800) 268 796 or (ROO) 268-7637. (C 7083 Ande Computer Inc 
VisiCalc is a trademark of VisiCorp, Inc. Carls ia trademark of Quark, Inc. Apple, the Apple lopu, Quick File and ProFile are trademarks of Apple Comparer [oc 
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Editorial 


The Compatibility Craze 


American history is dotted with inventors—from Thomas Edison to the 
Wright Brothers—who could not have succeeded without substantial innova- 
tion. Indeed, the Wrights had to discard most of the recorded experience 
of others who had gone before them in nonpowered flight; they truly had 
to pioneer in propulsion, aerodynamics, and aircraft piloting. 

Drs. Shockley, Brattain, and Bardeen revolutionized the world of electronics 
with their invention of the transistor 36 years ago—an invention that spawned 
an era of innovative solid-state design in a range of products from radios 
to computers. But the world of personal computers doesn't appear to be 
characterized by innovation today. Instead, the personal computer market 
seems to be shadowed under a cloud of compatibility: the drive to be com- 
patible with the IBM Personal Computer family has assumed near-fetish 
proportions. 

The compatibility craze was evident everywhere at the recent Comdex show 
in Las Vegas. Billboards outside the convention center and booth personnel 
inside proclaimed how closely the company's products imitated the IBM PC 
family. That kind of imitation is inevitable in the light of the phenomenal 
market acceptance of the IBM PC. 

We devoted the theme section of last November's issue to the IBM PC and 
its clones because a growing fraction of our readers own or use such 
machines. Unavoidably, we took some heat from some of our more vocal 
readers who regret IBM's strong emergence in the PC market. Some of those 
readers sounded a concern with which we heartily agree: that IBM's burgeon- 
ing influence in the PC community is stifling innovation because so many 
other companies are simply mimicking Big Blue. 

Innovation usually prospers in companies that respect the role of research 
and development and which fund R & D appropriately. Most large com- 
panies recognize that R & D eventually leads to innovative products that will 
enhance revenues and profits, but large companies also have a built-in iner- 
tia that militates against the risk-taking associated with unproven new 
products. 

Few companies are in a stronger position to foster innovation than is IBM, 
which has long recognized and generously sponsored R & D. We urge the 
company, therefore, to encourage the migration downward to its personal 
computer families of innovative developments that often find their first prac- 
tical application in larger computers. Such developments could soon include 
flat-screen displays, half-megabit RAMs, and office-by-example (OBE) 
software. 

We also urge venture-capital organizations to include innovativeness in their 
checklist of attributes when they are approached by those with ideas who 
need financial backing. Often the people with such ideas have run into the 
no-risk inertia of a large corporation, become frustrated with that environ- 
ment, and have founded successful new companies with the help of backers 
who are willing to take risks. 

We believe innovation has kept U. S. industry competitive in world markets 
until the recent emergence of keen foreign competition in such basic indus- 
tries as steel and autos. And we believe it will be innovation that keeps the 
U. S. knowledge-based industry competitive in the years to come. 

—Lawrence f. Curran, Editor in Chief 


Cromemco offers you the most 
complete line of S-100 boards and 
peripherals in the business. These 


boards use the new IEEE-696 state-of- 
the-art standard. One-stop shopping 
can satisfy your design needs the easy 
way. 

You can build one system, or a 
hundred, exactly the way you want, 
and upgrade existing systems with a 
simple board swap or addition. And 
since we design our own boards for 
our own systems, we always take 
advantage of the latest developments 
in IC technology. 

68000 microprocessor performance. 
Cromemco's Dual Processor Unit 
gives you the best of both worlds: the 
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68000 and the Z-80A micropróc- 
essors on the same board. It’s the 
easiest way to move into 68000 per- 
formance and stil! use your existing 
8-bit software. Or use Cromemco's 
Z-80A CPU board or our Z-80A-based 
single board computer. 

For selection, Cromemco can't be 
matched. From the well-known SDI 
High Resolution Color Graphics board 
to the new 512MSU, 512K byte RAM 
board. From our highly reliable Local 
Area Network interface (C-NET) to our 
wide variety of general purpose inter- 
face boards. And you can put them in 
one of our 8-, 12-, or 21-slot card 
cages with our 12 amp PS-8 power 
supply to get your system into opera- 
tion fast. 
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We have over 30 S-100 boards to 
fill your needs. And all are supported 
by a broad line of software. Our Board 
Products Catalog has the latest in- 
formation. Call today for your copy, or 
to get the name of our nearest dealer 
or distributor. Or, write Cromemco, 
Inc., 280 Bernardo Avenue, P.O. Box 
7400, Mountain View, CA 94039. 

Tel: (415) 964-7400. In Europe: 
Cromemco A/S, Vesterbrogade 1C, 
1620 Copenhagen, Denmark. 

In the U.S., contact your local 

Hall-Mark or Kierulff distributor. 


Cromemco 
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The Chameleon by Seequa does everything an IBM — lets you run any of the 


PC does. For about $2000 ks than an IBM. thousands of CP/M-80® programs available. It comes 
The Chameleon lets you run popular IBM software complete with two of the best programs around, 
like Lotus* 1-2-3™ and Wordstar.? It has a full 83 key Perfect Writer'" and Perfect Calc." It’s portable. And 
keyboard just like an IBM. Disk drives like an IBM. And you can plug it in and start computing the moment 
a bright 80 x 25 character screen just like an [BM. you unwrap it. 
t it's not just the Chameleons similarities to the So if you've been interested in an IBM personal 


IBM that should interest you. Its advantages should, too. computer, now you know where you can get one for 
The Chameleon also has an 8 bit microprocessor that $1995. Wherever they sel! Chameleons. 


The Chameleon by 


SEEQUA 


COMPUTER 
CORPORATION 
8305 Telegraph Road 
Odenton, MD 21113 


For the location of the Seequa dealer nearest you, 
call (800) 638-6066 or (301) 672-3600. 


6 BYTE February 1984 Circle 328 on inquiry card. 


Stalf within highlights Of late development in The microcomputer indini 


b 


COMMODORE PLANS UNIX-LIKE OPERATING SYSTEM FOR Z8000-BASED COMPUTER 


Commodora announced that it will include the UNIX-like Coherent operating system in a new series of 
28000-based computers. Scheduled to be formally announced in May, Commodore's new computer will 
be called the Next Generation and will include 256K bytes of RAM and one or two floppy-disk drives at 
a price the company says will be much lower than any comparable system. 

All of Commodore's previous computers have been based on variations of thé B502 mitroprocessor 
dovaloped by Commadare's MOS Technology division. Commodore has a license to manufacture Zilog's 
Z8000 processor. 


BOOST IN IBM PRODUCTION COULD SPELL PROBLEMS FOR CLONE MAKERS 


In a December speech, IBM senior vice-president Allen Krowe told security analysis that production of 
the IBM PC will increase as much in 1984 as it did in 1883. Such a dramatic increase in production of 
the PC could create problems [or smaller computer companies using tha samé parts. 

Intel Corp., maker of the BOBB central processor used in the IBM PC. and most PC compatibles, 
doesn't expect any major problems with that part. although both intel and Advanced Micra Devices are 
pushing back thelr delivery schedules far companies ordering the 8088 and BOBB. [ntal was less 
positiva about production of the BOBB-compatible 80186 processor, which runs faster than the 80BB 
and eliminates the need for several peripheral chips. Many computer makers have chosen to use the 
80186 because of its speed and economy, but Intel expects to ship only about a million 80186 chips 
this year, although it predicta that demand will be between 3 and 4 million. 

Advanced Micro Devices, which has a technology exchange agreement with Intel, will also produce 
the 80186 later this year, The company would not predict how many it will ship, though it plans te 
double production of the 8088, 


DIGITAL RESEARCH, ZILOG, AMI AGREE TO. PUT PERSONAL CP/M ROM ON Z80 CHIP 


Digital Research's ROM-based Personal CP/M operating system will be inclüded. on some versions of 
Zilog's ZBO microprocessor, according to an agreement between those two companies and Amarican 
Microsystems Inc. which will be the first to make and sell the chip. Although no pricing hae been 
announced yet, bundling Personal CP/M on a 280 chip will probably result in less axpensive homme 
computers. Digital Research plans to collect a smaller royalty for CP/M on each chip than i would 
otherwise charge, in Consideration of the large number it expects will be sold, 


SEAGATE AND VERTEX UNVEIL 100-MEGABYTE HARD DISKS 


Seagate Technology introduced its first B-inch Winchester disk drive, with 102.1 megabytes of 
storage. Previously, Seagate made only &%-inch Winchester drives, dominating that product market, In 
large quantities, the company's B-inch drives will cost Jess than $1500 without a controller. 

Vertex Peripherals announced a 100-megabyte 5% -inch Winchester disk drive that will sali to 
manufacturers for about $1700 in large quantities, Vertex, which also makes 30+, 50-, and 
70-megabyte 5'4-ineéh Winchesters, plans to announce higher capacity 5'4-Inoh drives this year, 


INTEL INTRODUCES 64K-BYTE CMOS RAMS 


Intel i& beginning full production of G4K-hyte CMOS dynamic RAM chips this month. Because the chips 
require lass power than conventional momary devices, they will probably be used first in battery- 
powered portable computers. Intel expects to produce the chips in very large quantities 8t prices only 
slightly higher than conventional NMOS dynamic RAMs. 


KEY TRONIC LICENSES NEW MOUSE TECHNOLOGY 


Key Tronic Corp has licensed the solid-state mouse technology developed by Display Interface 
Technology. Key Tronic had previously been considering use of the Summagraphics optical mouse but 
now says the solid-state mouse is superior The company will sell two versions of the mouse to both 
manufacturers and end users; an AS-232C version will retail for $226, and a version to add to some 
Key Tronic keyboards will sell far $184, beginning in April. 
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THE MARKETPLACE IS FLOODED WITH NEW PORTABLE COMPUTERS... . 
Several new portable and transportable computers have been introduced recently, Visual Technologies 
unvellod the Commuter, which includes a single 5'4-inch disk drive, 128K bytes of RAM, and MS-DOS 
2.1 for $1895. .. . ACT has brought its British-made Apricot computer to the U.S. The $3100 
computer includes 256K bytes of RAM, two 3'4-inch disk drives, a two-line LCD on the keyboard, and 
ü Dinch monitor... . CompuSource Inc. introduced the Abacus, a $2045 portable computer that it 
says can run most IBM, Apple, and CP/M software. .. . Morrow announced a portable version af its 
Micra Decision computer. The Portable MD3 includes 64K, two 5\%-inch floppy-disk drives, and a built 
in monitor for $1898. Morrow also introduced an 8088 coprocessor board for the Z780-based Micro 
Decisian computers. . . . Tolovideo Systems introduced three new computers that It says are 
compatible with the IBM PC. The TPC Il, a portable, and the Tele-PC 1605, a desktop computer, 
include 128K bytes of RAM, two 5% -inch floppy-disk drives, and à monitor tor $2996, The Tele-XT 
TGOBH replaces one floppy-disk drive with a 10-megabyte hard disk and comes with 256K for 44995, 


SAND WITH NEW DESKTOP MACHINES 
Telavideo Systems also unveiled a ZBO-based four.user system that costs $6600. With a 10-megahyte 
hard disk and one terminal, the basic TS-BO4 sells for $4495. , , , Handwell Corp. introduced a 
computer that it says is operationally compatible with the IBM PC. With a color display, two serial ports, 
one parallal port, and one floppy-disk drive, the Handwell PC will sell for $1995, , . Logical Business 
Machines introduced the L-XT, a $5985 computer that includes a 10-megabyte hard disk, 192K bytes of 
HAM, and Lagical's Natural Language environment. .. . Computer Designed Systems Inc, unveiled the 
Adviser Micra Plus, which includes a built-in dot-matrix printer, one 514 -inch flappy-disk drive, and a 
ZBO proonssor for $1995. The computer is also available with 68000 and 8086 processors lor 
848H5. ..Kaypro brought out the Robie, a desktop version of its Kaypro 4 portable computer that uses 
two Drivetec high-density 52-inch disk drives. With 5.2 megabytes of floppy-disk storage, the Rabie 
will sall tar $2285 


NANDBYTES 
Appia Computer Inc. lost a copyright suit against an Australian computer dealer that sold tha Taiwan 
made Wombat computer, an Apple-compatible machine reportedly selling for about one-third of thé 
Apple's prica: Apple was told by an Australian federal court that computer ROM programs are not 
literary Works and couldn't be protected by Australia's copyright laws. .. . Digital Equipment Corp. has 
unvualled its DECtalk voice synthesis module, a $4000 system that reads standard ASCII text. DECtalk 
auaches To. dn AS-232C port, generates high-quality speech, and includes heuristics that enable it tà 
guess, for exampla, whether "St" stands for "Street" or “Saint”... Canon U.S.A. has announced an 
eight-page parminute laser-beam printer. The printer, which will be sold only ta other manufacturers, is 
expected to retail for about $3000, .. Bank of America has announced HomeBanking, a sarvice 
avallable to northern California customers using a terminal or home computer, for $8 per 
month... American Micro Products has introduced a $99.96 MVP FORTH compiler for the TRS-80 
Model 100 portable camputear. ...« Gold Hill Computers Inc. introduced GCLISP, a $375 LISP interpreter 
for the. IBM Personal Computer. -.- Micro Software International's PractiCalc Il, a $69 spreadsheet 
program with some databasa-management features, is available for the Apple Ii National Microwaru 
has introduced the Personal Planner, a home software package allowing users to write letters and keep 
track of appointments, names and addresses, and expense records. For MS-DOS or CP/M, the Personal 
Planner will sell for $149. ,. . Atari and Activision announced a joint venture to distribute software 
electronically ta home video-game and computer systems. Following a market test, the service is 
scheduled to begin later this year... . Neima Data Corp. introduced Black Magic, a wirelass local-ama 
noiwork thal uses UHF FM “radio modems.” Up to 256 computers with RS-232C ports can use the 
network far about 6250 per node. ... Structured Systems Group Inc. is selling WindowMaster, a 52985 
multitasking windowing environment that enables CP/M-86 and MS-DOS applications to run 
concurrently, WindowPack, which bundles WindowMaster along with SSG's ward processo, 
spreadsheet, and database manager, sells for $495. ... Computer Associates International has 
intraduced Integrated windowing software linking IBM Personal Computers to mainframes. CA-Executive 
includes database-management, word-processing, spreadsheet, graphics, and other software packages, 
some of which correspond to CAI mainframe packages. CA Executive will sell for $1285, : 
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Net results are what you get with PerComNet™ ... the 
sophisticated, user-installable Local Area Network from 
PERCOM DATA CORPORATION. 
PerComNet IBM" interface cards are available now lo 
provide true networking capabilities for IBM and most IBM 
compatible personal computers. This includes the shari 
of peripheral devices such as protons modems, floppy dis 
drives, and all PERCOM DATA High Performance PHD™ 
Hard Disk Drives. 
PerComNet provides these net results: 
- Token passing reliability. 
- Built-in 64K FIFO buffer, to speed data transmissions. 
: Signal regeneration at each node to eliminate noise, 
regardless of network size. 
- User installation simplicity. 
: Optional NBS encription for data security. 
"poon for simultaneous voice/dala transmissions. 
bre mem compatibility for MS-DOS, CP/M", 
uNETix*. uNETix for PerComNet is distri- 
buted by Percom Data. 


If you want net results ... PerComNet is the logical, eco- 
nomical and reliable choice. PERCOM DATA has à 
PerComNet OEM Evaluation Package" ready for your im- 
mediale use. The package includes all the hardware, and 
communications and file transfer utilities you need for con- 
figuring a network of three IBM PC computers. Package 
price is only $1695. 

Toorder your evaluation package or to get more information 
contact us today! 


| PERCOM DATA CORPORATION 
11220 Pagemill Road - Dallas, Texas 75243 


Title: 


m —— — 45. 


lavo your roo cal moa 


PERGUM ATA 


CORPORATION 


Expanding Your Peripheral Vision 


DRIVES * 


NETWORKS * 


SOFTWARE 


11220 Pagemill Road, Dallas. Texas 75243 (214) 340-5800 
1-800-527-1222 
‘Does not include operating system or applicabon software 
Pertami and PHO are teaciemarkes of Percom Data Conperapon. «(BM ia à registered tademark of Internahonal Busaness Macha. * ME DOS m a tradere al Mecrosoft, Inc 
CPM r8 a negestesad trademark of Diggin Feseanch. « UNIX d a trademark of Beli Laboratones « ul To d a register ext Irnedermark of Lantech Systeme Incorporalbek? 
COPYRIGHT Percom Data Corporabon THEE = AJ prices, and desorption subpedl to change with nobii 


Introducing COMPAQ PLUS, 
the first high-performance portable 
personal computer. 


he makers of the COMPAQ™ 
Portable Computer, the indus- 
try standard, announce another 
breakthrough—the COMPAQ PLUS™ 
Portable Personal Computer. No other 
personal computer can handle so much 
information in so many places. 

The new COMPAQ PLUS offers the 
power of an integrated ten-megabyte 
fixed disk drive in a portable. You get 
problem-solving power that no other 
personal computer can match. 


Plus a bigger payload 


How much is ten megabytes? 

Enough to tackle jobs that can’t be 
conveniently handled on most personal 
computers. 


cmm that would k 

fill your company’s ledgers can 
be stored on the fixed disk drive of the 
COMPAQ PLUS. 


| A mailing list of 100,000 names, 
addresses, cities, states, and Zip codes. 
A full year of daily prices for every 
stock on the New York exchange. 
Inventory records on a quarter mil- 
lion items. 
The entire San Francisco phone 
book. And room left over for Peoria. 


The fixed disk drive keeps all the © 


| information seconds away, ready to | 
searched, sorted, retrieved, ana- 


lyzed or updated. 


Plus better use of your time 


| The integrated fixed disk drive will 
store programs. That means your most 
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used programs and data can be perma- 
nently kept in the COMPAQ PLUS, 
ready to call up and run. 

ith programs permanently stored, 


With p 
the COMPAQ PLUS becomes a well- 


| informed traveling companion, a tool 


to help you apply your best chinki 
anytime, anywhere. 

You could store a complete library of 
accounting programs on the disk— 
payables, receivables, general ledger, 
and payroll—with che company's 
books 


ng 


You could store an inventory control 
program with your inventory records 
and a list management program with 
your mailing list and a filing program 
with your personnel files. 

The COMPAQ PLUS is also 
equipped with a 360K byte diskette 
drive for entering new programs, copy- 
ing data files, and making backup 


copies. 
Plus more programs 


More programs means more 
versatility. And the COMPAQ 
PLUS is impressively versatile 
because it runs all the popular 
programs written for the IBM" 
Personal Computer XT, avail- 
* able in computer stores all over 
the country. And they run as is, with 
no modification whatsoever. 

And the high-capacity portable mul- 


| tiplies the productivity of every pro- 
| gram it runs. Your inventory and its 


control programs can go with you to 
the factory. Your books and your 
accounting programs can go with you 
to a board meeting. Your building specs 
and your project management pro- 
grams can go with you to the construc- 
tion site. 

You're buying a computer to solve 
problems. Why not have more 
problem-solving programs to choose 
from? 


m protects the fixed 
di ae 


Plus a traveler's toughness 


Life can be tough on the road. À true 
portable has got to be tougher. The 
COMPAQ PLUS is. 

Its integrated fixed disk drive is unique, 
designed specifically to travel. Rough 
roads and hard landings don't bother it 
because of a specially designed shock 
isolation system that protects the disk 
from jolts and vibration. 

All the working components are 
surrounded by a uniquely cross- 
membered aluminum frame. This 
structure, common in race car 
design technology, strengthens it 

side-to-side, front-to-back, and top- 
to- 


The outer case is made of LEXAN", 
the same high-impact polycarbonate 
plastic used to make bulletproof win- 
dows and faceplates for space suit 
helmets. 

Does a portable personal computer 
really have to be this tough? Take 
a good look at your briefcase and 
then decide. 


Plus ease of use 
The COMPAQ PLUS is big where it 


counts. 

The display screen is big. Nine inches 
diagonally. Big enough to show a full 
25-line-by-80-character page that’s easy 
co read even if you're leaning back in 
your chair. 

The keyboard is full-sized and 
typewriter-style for easy control. 

With its built-in display, the 
COMPAQ PLUS makes a smooth, 
low pole on your desk, nor an ob- 
stacle that you have to talk around. 


Plus an easy way to get started 


If you're buying your first personal 
computer and you're not sure how 
much capacity you need, your choice 
is easier now. 

Start with the COMPAQ Portable 
with single or double 320K byte disk- 


ette drives. If you need more capacity 


later, upgrade to the COMPAQ PLUS. | 


A conversion kit is available that « 
turns the COMPAQ Portable into a 
COMPAQ PLUS, complete in every 
detail and capability. 


Plus a lot more 
The COMPAQ PLUS also works with 


optional printers, plotters, and com- 
munications devices designed for IBM's 
personal computer family. 

It has cwo IBM-compatible slots for 
adding optional expansion boards. 
With companion programs, they'll let 
you share information with a network 
of personal computers in your office, 
communicate with your headquarters 
computer files while you're away, or 
add memory capacity if your n 
grow. 


The COMPAQ Portable, the industry standard 
in portable personal computers. «y 


The problem-solving power of a high- 
performance desktop personal computer can 
now go where you need it. 


It's got high-resolution graphics and 
text on the same screen. A detached 
keyboard. Programmable function 
keys. Expandable memory. Dozens of 
other features that simply make it do a 
better job of personal computing. 

And when you see all that rhe 
COMPAQ PLUS has to offer, you'll 
be pleasantly surprised by the price. 
The fact is, it costs hundreds less than 
comparably equipped desktop personal 
computers. 

See the first high-performance porta- 
ble personal computer. The COMPAQ 
PLUS—performance, p , pro- 
ductivity. Plus problem-solving power. 


The new COMPAQ PLUS, the first high- 
ormance portable personal computer. 


= 


COMPAQ PLUS 
Specifications 


Storage 

C One integrated 10-megabyte fixed 
disk drive 

C One 360K byte diskette drive. 


uns all the popular programs 
written for the IBM XT. 
Memory 


CJ 128K bytes RAM, expandable to 
640K bytes 


Display 
LJ 9-inch diagonal monochrome 


screen 
O 25 lines by 80 characters 
C Upper- and lowercase high- 
resolution text characters 
O High-resolution graphics 


Interfaces 

O Parallel printer interface 

O RGB color monitor interface 

L] Composite video monitor 
interface 

L1 RF modulator interface 


Expansion board slots 
O Two IBM-compatible slots 


Physical specifications 
O Totally self-contained and 


ortable 
O 20"W x 8%4°H x 16"D 


For the name of the 
Authorized Dealer nearest 
you, call 1-800-231-0900. 


91983 COMPAQ Compurer C. uon 

COMPAQ™ and COMPAQ PLUS™ are trademarks of 
COMPAQ Compurer Corporation. 

IBM® is n registered trademark of lecernarional Business 
Machines Corporation. 

LEXAN® i o registered trademark of General Electric Company. 
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More on the Morrow 


After reading Tom Wadlow’s review of 
the Morrow Micro Decision (October, 
page 306), I feel that a few points need 
additional comment. ] own an early 
single-drive version MMD that I am not 
entirely satisfied with. 

Mr. Wadlow states that all versions use 
Tandon drives. This is not true. Although 
double-sided drives may be supplied by 
Tandon, the single-sided %4-height drives 
are Shugart SA 200s. 

Mr. Wadlow stated that the system uses 
a single-density format. This is also in- 
correct. The format uses 20 sectors with 
256 bytes per sector, giving the disk a total 
of 204.8K bytes. The usable space per disk 
is 186K bytes or 390K bytes for double- 
sided drives. 

The author also mentions the virtual 
drive and menu-driven CP/M features. 
These are nice additions to the system; 
however, they do not function properly. 
The virtual drive will respond with a 
prompt to exchange disks, but this 
prompt will remain on the screen after 
the exchange is complete. This is annoy- 
ing, especially when multiple disk ex- 
changes are required, With programs 
such as Logicalc and Pearl, it makes it 
hard to analyze the data that is on the 
screen. 

The menu-driven front end for CP/M 
is equally disappointing. Many of the op- 
tional file-manipulation commands such 
as PIP and ERA are supported by this 
driver. However, these selections will not 
work. This doesn't present a problem for 
knowledgeable users of CP/M, but for be- 
ginners it can present a problem. This ob- 
viously makes the entire program useless. 
The program could easily be fixed. Haw- 
ever, Morrow neglected to provide any 
documentation on its Pilot language. 

Mr. Wadlow also mentions that the 
system can be used with almost any 
popular terminal. Although I have tried 
only two terminals, ] have found that the 
Logicale program will not adapt to an 
ADM-3A. The terminal setup program 
provided with the system is also disap- 
pointing. To achieve all the features of my 
Televideo required setting up Wordstar 
and Logicalc with their individual setup 
routines. I think Morrow has realized this 
problem because it no longer advertises 
the system without a terminal. 

As for hardware design, the lack of 
schematics or cooperation from Morrow 
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prompted me to analyze the circuits and 
draw my own set (a tedious process). 
After analyzing the drawings I am total- 
ly amazed that the system even works. 
This isn't the worst design I have seen, 
but it is close. 

In conclusion, I can only say that 1 
wouldnt recommend this machine to 
anybody. There are too many bugs in the 
system that should have been fixed long 
before the machine was marketed. The 
problems are obvious and I can't under- 
stand how Mr. Wadlow or Morrow could 
have missed them. I must also conclude 
that the author did a very poor job on this 
review, 


Don Hair 
6208 Adel Cove 
Austin, TX 78749 


Tóm Wadlow responds: 

You are right about the Shugart drives. In- 
deed, all the Micro Decision drives are manu- 
factured by Shugart and not by Tandon, as 1 
mistakenly claimed in the review. The drives 
used in the Morrow Decision 1 are manufac- 
tured by Tandon. As for the rest of your 
comments: 

I believe that if you read the second page 
of my review, under the paragraph titled "Disk 
Storage,” you will see that I did not say that 
al! Micro Decisions use single-density drives. 

The virtual drive feature of the Micro Deci- 
sion is implemented in the operating system 
and cannot know very much about individual 
applications. If would be nice to have the pop- 
up display you describe, but let's look at what 
would be involved in doing sa on the Micro 
Decision. To be able to restore the screen to 
its previous condition when the message goes 
away, you would have to save any text that 
might be overwritten. Perhaps your terminal 
might have a way ta do this, probably not. 
So you would probably have to cause the ter- 
minal to send back the contents of the affected 
area over ils serial line, This means that the 
Micro Decision disk driver would require an 
intimate knowledge of the terminal (since the 
text must be both saved and restored in the 
right place), which implies either yet another 
configuration program or a hard-wired depen- 
dence on only one specific terminal. Both of 
these alternatives are poor choices if you want 
to make the system reasonably flexible. I see 
virtual drives as an operating-system feature 
intended to make a bad situation (not enough 
disk drives) more tolemble. Most systems don't 
even go this far in trying to help. 


Your complaints about the menu system and 
lack of documentation in both hardware and 
software echo what I said in the review. Mor- 
row's major failing, with the Micro Decision 
as well as its more powerful Decision line, is 
its lack of adequate documentation. Unifor- 
tunately for us, Morrow is far from alone in 
this. And as I said in the review, you really 
need to be somewhat familiar with CP/M to 
use the Micro Decision. As for Pilot documen- 
lation, a call to Morrow Customer Service 
yields the news that a Pilot manual ts now 
available, Write or call Morrow for informa- 
lion on how to get it. 

As for the problem of incompatible ter- 
minals, 1 said that the Micro Decision can be 
used with mos! popular terminals, and | 
suspect that statement still holds true. But if 
you intend to replace the terminal that Mor- 
row has designed the system around, you 
should not be surprised at installation dif- 
ficulties. Morrow does claim to have success- 
fully configured a Micro Decision to run with 
an ADM-3A. Incidentally, Morrow is now of- 
fering the Micro Decision with a Liberty ter- 
minal, which has a much nicer keyboard and 
display than the ADM-20 shown in the 
review. 

] have absolutely no complaints about the 
hardware of the Micro Decision, other than 
the design omissions (such as separate printer 
and modem ports). The disks were fast and 
quiet, the system unit was rugged and never 
seemed to have power-up problems. Regard- 
less pf what the schematics (or at least your 
version of them) say, a system that performs 
as this one does is adequately designed. Mor- 
row designed this system for users who are 
unlikely to be concerned over the elegance of 
a particular part of the disk controller or the 
chip count of the RS-232C circuitry. | agree, 
however, that such things should be obtainable 
from the manufacturer, and, indeed, they are. 
The Morrow Micro Decision Service 
Manual ($225) provides complete schematics, 
test information, and diagnostic software. 
Once again, write or call Morrow at 600 
McCormick St., San Leandro, CA 94577, or 
(800) 521-3493 for more information. 

I still stand by my recommendation. The 
Micro Decision is not a good system for the 
computer hobbyist/experimenter. Nor is it a 
quod system for the novice user. But it is ser- 
viceable for the minimally experienced com- 
puter user who wants a small, quiet, fairly 
fast desktop system to run a few applications. 

As for your final comments: I guess you jus! 
can't please everybody. If my mail on this 
review is any guide, however, you are in the 
minority. 


- 
OnThe 


HeadStart Features: 
Size: 15" wide, 11" deep. 10) high. 

Weight: 25 hs. 

Processors: 280A (8 bit) and 8086 (16 bill 

Memory: 128K to IMB depending on model. All models 
are expandable. 

Disk Storage: 500K to IMB (unformatted) on a IH 
Micro-Disk. 

Display: 12° (diagonal) P31 phosphor non-glare screen, 
25 lines x BO or 132 columna. 

Keyboard: Detachable with 105 total keys. Also at 
optional ; 


Software: “CP/M 80 for B bit. 


Disk Operating 
“MS DOS for 16 bit. LAN DOS for multi-user B or 16 
bit operation. 


Networking: Up to 255 HeadStart VPUs may be œn- 
nected via cnaxial interface into one of 2 optional data 
storage systems. 


serial 
parallel ead 

interface. External 
disk 1/0 interface. 
Optional Dala Storage Systems: 2 models available. A 
10MB, 54" system is expandable to 20MB. A 50MB, 8^ 
2, lia DE e m 
to 200M 


"CPM isa regiiiered trademark of Digital Rescarch. 
"MS DOS isa registered trademark of Micmsoft. 


Circle 187 on inquiry card. 


Intertec's HeadStart is the 
smallest, smartest, fastest, most power- 
| business computer money can buy. 
And the most expandable (it's 
networkable up to 255 user stations.) 


Great Ideas Come In 


Small Packages. 
[Instead of three bulky compo- 
nents, HeadStart needs only two—the 

keyboard and CRT. There's no need 
for a cumbersome disk and processor 
cabinet. With HeadStart, it's all in the 
CRT enclosure. 

HeadStart's small but powerful 
3%” disk drive offers as much storage 
as larger 54" disks. Its 8 and 16 bit 
processors make software availability 
no problem. 

And HeadStart's small size per- 
mits easy transportability with no 
sacrifice in d ormance. Each Video 
Processing Unit (VPU) comes with its 


eadS 
OtherGuvs. 


own easy-carrying handle. À portable 
keyboard pad ii also available. 


How Fast Is Fast? 

HeadStart's RAM Disk, an elec- 
tronic emulation of the typical second 
internal drive, responds up to fifty 
times faster than conventional 
microcomputers. 

Depress a key and you geta | 
response within a split second. Liter- 
ally before your finger leaves the key. 

And HeadStart is incredibly power- 
ful, too. Upto one megabyte of internal 
memory can tackle even the most 
sophisticated applications. 


Some Ideas 
Are Bigger Than Others. 
Because HeadStart is designed to 


| be both a single and multi-user com- 


puter, you buy only as much computer 
as you need today. 
But as your business grows, it 


| grows with 


you. 

Each HeadStart Video Processing 
Unit comes with its own memory, 
processors, disk and multi-user 
interfaces. 

Just add a 10 or 50 megabyte 
Data Storage System and up to 255 
users can share a common data base 
in an incredibly powerful, multi- 
user network — 

HeadStart is available in three 
different models. All offer full perfor- 
mance, transportability, and are easily 
expandable. 

Unlike conventional, single-user- 
only computers, HeadStart is here 
today with the designed-in technology 
to be here tomorrow. 

So get a HeadStart on the other 
guys, For more information, call (803) 

98-9100 or write: Intertec, 2300 
Broad River Road, Columbia,SC 29210. 


intertec 
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LOOK NO FURTHER! — 
we'll get you low 


prices and fast 


Service, or else! 


ALPHA OMEGA 


COMPUTERS 


CORONA Desktop, 128K, 2-320K Drives, 
Monitor...... Se TENER Te VU S. 


CORONA Portable (same as above) .... 2645 
ROMAR 64K Apple compatible... .....Callt 


IBM PC Systems ........Lues. sea ere o T - | 

KAYPRO li Portable ................. Call 
.— DISKETTES 

SCOTCH 3M SSDD....... ate . $23 

MAXELL MD2 DSDD ve 

C. ITOH 8510 P. 120cps................ 335 


EPSON FX80 160cps....... sss ss, 495 
EPSON FX100 160cps......... cess. 895 
OKIDATA Microline 92 160 cps . . .. «sa. o 469 
OKIDATA Microline 84 200 cps , ... ...,. 1035 
DELTA 10 160cps....... osse oss Call 


GEMIN! 10X 120 cps..... udo: 2225s. Call 
NEC 3550 35 cps LW/Q..............-Call 
JUKI L/O 18 COG! nia essere ro 519 
DYNAX DX15 L'O 13cps ......... m ENS 
PRINTER Pal JE TEM. 


HAYES Smartmodem 300 
HAYES Smartmodem 1200 ..,..,....... 482 


HAYES Smartmodem 1200B ,........,..442 
HAYES Micromodem Il ...........,,., 265 
ANCHOR A. Mark I... ..... ...81 
MONITORS 
TAXAN 12° Amber z , $125 
GORILLA 12" Green ........ +3 MSRP 
USI P13 12" Amber ... 0c cscceenncs' +. 145 
AMDEK 300G 12" Green ,,..... ees 135 
AMDEK 300A 12" Amber skeet n tie ro t MN 
AMDEK Color | 13*.,....,. en nnn 269 
AMDEK Color li 13° RGB »56857u98s-44*54354206€-9 419 
BMC 13" Color naasar hinns Rabanrt+ens 219 
APPLE PERIPHERALS & SOFTWARE 
VIDEX Vidaoterm 80C $219 
VIDEX Ultraterm..... — PEU 279 
MICROSOFT 18K RAMcard.....,...6+.+5 69 
MICROSOFT 260 Soflcard..........s. » 245 
MICROSOFT Premium Pack .,..... 1*3. , 479 
MICROSOFT Premium Softcard WE , ..,.. 345 
KRAFT & TG Joystick TP UCA"TTSSE OO 


COMPUTER PRODUCTS 


HAYES Mach ll Joystick ....... NY" 33 
QUENTIN Applemate Drives . .......... 233 
LAZER ^ Height Drives. a,iisaasss sa. 228 
WIZARD BPO 16K Buffer int.. .... .....138 
PROMETHIUS Versacard. ... . ........ 149 
EPS Keyboard .......,. en oe oo 2B9 
KENSINGTON Systemsaver............. BB 
KUALA Paddy... oe qiero ,.B3 
PFS Filing System ........ MES a eee 01 
Sachen RTT eee ees | 
DBasall ...... s s enasootemractorota 
WOFOBIBE & eere i's ob o's e's TE 
Home Accountant .. .....s.ssees eos 65 
Multiplan ....,.., T al er eee 
DB Master Version 4 2.0.00 ............ , 249 
DG Utliy 10E62.....—......- cere eee MB 
Magic Window ll. ..sesrires=sar:u: e 1+ 108 
PARKOM, «ehs rre es. ee c -—A n 
Choptifter .. ais creeo ep'ere ee aE ue alana 
Taan AL a ee a a r eee 
WEY sessi m ee 
ea ariak nsi a pron i er 
IBM PERIPHERALS & SOFTWARE 
TANDON TM55-2 Thin Line ....... ...9235 
TANDON TM100-2.... si- -. . s. ... 235 
SHUGART vz Height .......-...-.22255 235 
MICROSOFT Mouse. ....-,.-2.22....,.145 
QUADRAM Quadboard WAK. .......... 269 
QUADRAM Quadílink..... .. ...cca0- . Call 
QUADRAM Quadcolorl anas. seasann 215 
64K RAM Kit 20008... anssi e pee creas 55 
KRAFT & TG Joysticks .... sois en 88 
HAYES Mach Il Joystick ... s-sirena 39 
CORONA Int. 5MB Hard Disk ...... "mL 
Property Managemant ........ At se we 335 
Home Accountant + ..,.c0ccen sassnas . 88 
Volkewrllal ..2..-...42224522a-54a1224 on 118 
PFS Filing System ,,.... uita rn cS TER 
PFS Report i irritas i 1311s. 9 BT 
Lotus 112,3 ....0. ceo eet ` „+ Cali 
DBasa ll occa ses seta abs ikas akan o C. 
Friday ... .- * He sane 189 
Wordstar . pie va ate cade oe S 
Müllipipn 4 nid since soia (event. ABE 
Flight Simulator... ee pce pepe ee a aneo 23 
Deadline ......... 4 MBA 38 
"oO dup -oeren enses Ata a E 


Hundreds of available items. Call for complete pricing information. 
We do not charge for VISA or MASTERCARD. 


(213) 345-4422 


4847 La Montana Circle, Tarzana, CA 91356 


All products are in lectory sealed packages. We Guarantee all dems for 30 days Willun ties period, defective morehandiso tetuma ma 
be eccomparied by AMA nombor, All other Nilum will bo &ubieci to a TOL resiocking fee. For prepaad orders thora wii bg a 3% 
Bhipping charge: 5% lor UPS Blue Label; $5.00 menimum; BH orders outside US. M 15% shipping. There wil be an addanonal $4.00 
turcharge on C.O.D. orders. Cash or Caahiers Check is required on C.O.D. orders Cah rexidents add 6.5% sais Lax, Prices aubpect in 


change without notce. 
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Letters 


Ansi, uh, ANSI Standards 


I have just spent a frustrating afternoon 
trying to install a piece of software mto 
my computer system. As usual, the prob- 
lem is that my terminal is not one of the 
ones on the list of choices. What makes 
it particularly frustrating is that my ter- 
minal conforms to the ANSI “mode” for 
terminal. 

I would like to plead with software 
companies to please include the “stan- 
dard” as one of the options. I would also 
like to plead with terminal companies to 
include the ANSI standard as at least one 
of the possible emulations that your new 
terminals can produce. 

I realize that it is an imperfect world, 
but surely one might expect the ANSI 
specification to have some merit! 


J. A. Koehler 

2 Sullivan St. 

Saskatoon, Saskatchewan 
Canada S7H 3G8 


Software Swap 


I read with great interest the letter “In 
Praise of Public-Domain Software” in the 
November BYTE (page 14). We have a 
large program-exchange system for 
Timex/Sinclair computers that is similar 
to public-domain software. The require- 
ments are simple: choose the program 
you want from the list of available soft- 
ware, then make a copy of a program that 
you or friends have written or supervised 
and send it in. Your program will be 
added to the list of available software. We 
will send you the programs you have re- 
quested. Everyone wins! For more infor- 
mation on this service please contact me. 


Billy Casebeer 

President, Timex/Sinclair Users Group 
POB 372 

Oologah, OK 74053 


An OS for the M68000 ECB 


I enjoyed reading "The M68000 Educa- 
tional Computer Board" by Robert Floyd 
(October page 324). While I was a 
graduate student in computer science at 
the University of South Carolina, I was 
involved with a project that developed 
software for the Educational Computer 
Board (ECB). The professor of the oper- 
ating systems course assigned several 
groups to develop operating systems for 
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YOULL LOVE THE VIEW! 


With UltraTerm, the revolutionary new card 
from Videx, you'll enjoy sweeping panoramas 
of spreadsheets that you've never seen 
before: 128 columns by 32 lines, 132 columns 
by 24 lines and even 160 columns by 24 lines. 
You'll revel in the scenics of a whole year of 
records stretching out across your screen. 


You'll also delight in the new horizon of 80 
columns by 48 lines—double the lines 

you normally have. So your word processing 
will reveal a "depth of character" never 
possible before! 

Another breath-taking view of UltraTerm —it 
delivers absolutely flicker-free, state of the art 
display with 8x12 character matrix giving 
you preposterously clear, readable charac- 
ters. Not only will you see more characters 
on your screen (a whopping 4096 possible). 
but they'll also be larger and more readable 
than the characters you read every day in 
Circle 374 on inquiry card. 


your newspaper! And 
you can differentiate 
those characters in 
several modes: nor- 
mal (white on black), 
inverse (black on 
white), bright inten- 
sity and dim intensity 


999 ¿nd office 


Photo of actual- size 
characters on Apple 
Monitor Ill. 


UltraTerm.Come on over and enjoy the view. 
Suggested retail price: $379 


[Videx) 


897 NW Grant Ave. * Corvallis, Oregon 97330 
(503) 758-0521 


UltraTerm features a built-in soft video switch and has complete 
firmware support for BASIC, Pascal and CPAM?. Use it with the Apple” I 
Apple llo Apple fil and Franklin. 

Apple and the Apple logo are registered trademarks of Appio 

Computer. inc. 

CP/M is a registered trademark of Digital Rasearch. Inc, 
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H^HM wenu action? B GEXIT DISTANCE of X motion? E 


LT-FOHM 2FILES  3IMPHT 400TPUT SLABEL ",* 2 1.0903 2.0 4 4.8 5 5.0 
1 Create a 3-D object. 2 Modify it to get the best design. 


MIIN wenu action? E 6EXIT T-FORM action? E 
1T-FORM 2FILES 3INPHT 4OUTIPUT SLABEL !SCRHLE  2ROTATE 3MOUE — 4PLOT-3 SPERSP 


3 Rotate it to examine it from any angle. 4 Study it in 3 simultaneous orthogonal 
views. 


MAIN menu action? E 6EXIT "US wena Antion? S 
!TI-FORM 2FILES  3INPUT  4OUTPUT JLABEL IT-FORM 2FYLES 3INPUT OUTPUT SLABEL 


5 Zoom in on part of it and add details. 6 Add dimensions and design notes before 
plotter output. 


Turn your microcomputer” i intoa 
3-D CAD system. 


Find your best idea, 
faster. Now, there’s a 
faster, easier way to find the 
best answer to your design 
problems. In minutes, you 
can create, evaluate and 
perfect your design 
ideas using your 
micro and the MCS 
3-D CAD system. 

Anyone with even minimal computer 
experience can master our easy-to-use CAD 
system. It’s a simple, menu-driven structure 
requiring no complicated commands or lengthy 
keyboarding. You're free to think design, not 
computers. 

Let your micro do the busy work. First, 
rough sketch your idea using our 3-D Space 
Tablet?" cursor, our high-res 2-D digitizer, your 
micro’s keyboard, or any combination of the 
three. 

Then, use Advanced Space Graphics™ soft- 
ware to make design changes that normally take 
hours to do on paper. . . Scale, rotate or move 


your 3-D wireframe model about any axis. Dupli- 
cate it. Create its mirror image. Section it along 
several planes. Join it with other components 
stored on file. Study it from 3 simultaneous 
orthogonal views, or from an isometric 
perspective. Add arcs and 


SCREEN YOUR DESIGNS 
BEFORE THEY GET ON PAPER. 


circles. Generate surfaces of revolution. You 

do the thinking, your computer does the work. 

" Dimensions are computed 
and changed automatically, 

e as your model changes. 

=.» When you're ready for 

| hard copy, Advanced 


EL — Space Graphics lets 


you add text and 

output your finished 
= design to a plotter 
——— or printer. 

The oleate of “true” 3-D. Only our 
system offers “true” 3-D hardware/software 
capabilities on a micro. You can use our Space 
Tablet cursor to actually draw in three dimen- 
sions and create, or trace, all kinds of 3-D 
shapes, even irregular surfaces. True 3-D lets 
you “reach” into your drawing to grab a point, or 
figure, and pull it to a new location. It’s remark- 
ably easy to translate complex 3-D shapes and 
ideas into a usable format. Our 3-D CAD system 
is being used in engineering, architectural, medi- 
cal, chemical, field mapping, educational, art and 
many other applications. 

A complete 3-D CAD system. The MCS 
3-D CAD system includes Advanced Space 
Graphics software, the 3-D Space Tablet cursor 
(patent pending), a high performance interface 
card and a complete user’s manual. Our versa- 
tile, yet surprisingly affordable system gives you 
everything you need to do 3-D on your micro. 
Except, of course, ideas. 

For more information, call: (203) 647-0220. 
Micro Control Systems, Inc., 27 Hartford 
Turnpike, Vernon, CT 06066. 


MICRO CONTROL 
SYSTEMS, INC. 


*1BM PC and a Ma i of work-alikes are supported. A more basic version is avail- 
able for the Apple H+ and Apple Ile. Support for a variety of plotters and 2-D 
graphics tablets available now. The most DO used high-resolution screen dis- 
plays will be supported by the beginning of 19 


IEM PC £* International Business Machmes Corp. Apple Ls and Apple Ile 4^ Apple Computer, inc. 
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the ECB, The major goal of each operating 
system was to implement concurrency. 

The group I was involved with under- 
took a major task: to create an operating 
system in a short six-week summer school 
course. We were successful and imple- 
mented an operating system that we 
named OX (for Overnite Executive). OX 
is approximately 8K bytes long. The oper- 
ating system consisted of a kernel, task 
manager, resaurce manager, and a mem- 
ory manager. A spooler and several ap- 
plications programs to prove concurrency 
were also developed. The code was de- 


GANGPRO-8" 


MULTIPROGRAMMER .. $995.00 
GAMGPRO-S" allows user PI up to B EE/ 
EFROMS simultaneously using ine latest state of Ihe arn 

ogramiming algonthms T can lest ond duplicate a 
wide vailety of devices tram IK Io There are no 
personality modules fo buy B digi! alphanumenc 


display € e user with messages Ths unt & ex 
fremety fo operate and is ideally suited fora pro 
duction environment Gia 


QUV-T&™ series UV EPROM ERASERS 
QUV-T6/2T (897.50) s an indusinol quality eraser 
designed in a steel enclosure with a 5" wide tray UV n- 
dicator ens antstatic pad 40 minule hmet and 
sciety injerlock switch are standard Ca ra is 24 
EPROMS, 15 20 minutes erase lime Tor 15 EP 

QUV-T8 / Z ($124 95) timuia to QUV TR y Eas 
laser Erase hme, 

QUV-T8/2N ($68.95) same os the SUV TERT version 
without the (ürner and salety interiock swi 

QU'V-T8B/1 ($49.95) Economy mode! ina aa two 
part plashc case Erases 15 in 15 rnuinutes 


MCB 1& o registered hademark of Iniel Co 


Aril 
EPROMS & The 8748 & A749H Mictos Upload ‘download i 
done by either Molorota o1 Intel Hex lorma 


PROMPRO-8™ 


T pam extremely versatile pr 
128K DN arta O4 internal f? 


EXER 
EPRORI emulation) PPOMPRO 8 A 


veloped in 68000 assembly language, 
Concurrent Euclid, and C, which was 
cross-compiled on a Unix system. The 
kernel, task manager, and various initial- 
ization was written in assembly language 
and C, while the larger managers were 
developed in Concurrent Euclid. The ob- 
ject code was then downloaded to the 
ECB in Motorola “S” record through the 
ECB serial I/O port. 

As [ have stated, the operating system 
was successful in demonstrating concur- 
rency. This was done by allowing resident 


tasks to be dispatched in round-robin 


MC5-48* FAMILY PROGRAMMING WITH PROMPRO-7I 

PROMPRO-7" 5s aninielligen! sel contoined uni! ideally 
suited lor anginneenng development or for Held ser- 
vice & production IL can program and verity a wide 
vanety of BK to DEK EPROMS This unif has a 32K (4K 
BYTES) internal RAM Buter «tha! could be accessed by 
The user thro 


gh a computer ar terminal This uni can 
program e mro chips such os the 8178. 8749 875). 
R755 The price includes al modules up to 32K 


SERIAL 85-232 STAND-ALONE ...... $489.00 
tammer has qs much as 
dedicated to ihe EE/ 
Ths RAM buler can be accessed elha 
d computer terminat of ET, user target system 
digi! alphanumenc 


deploy prompts use with the syslem messoges A 
keypad option is avage for siandalone editing An 
impressive range oi devices are programmed (as stan 
dard tecture} 


The Right Equipment for Your Eproms al the Right Price! 


MANNAN 
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AVAILABLE SOFTWARE D 
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LOGICAL DEVICES INC. 


IAE HW 55i PLACE FORT LAUDFRDALE F1C 
TEL (305) 
DISTRIBUTORS 


(DA 33300 
974-0957 - TWH, 510-955-9595 
» WELCOME Fit QUAI IPC ATIONS 


fashion at specific timer interrupts, A par- 
ticularly neat feature of the operating sys- 
tem was the memory manager in which 
the respective managers and application 
programs allocated memory. Many hooks 
exist in the implementation to provide for 
additional resident tasks such as terminal- 
message tasks, and perhaps a memory- 
resident disk. 

The project provided a hands-on in- 
sight into operating systems, and [ must 
admit ] had a great time hacking away. 
] have a complete set of documentation 
(57 pages) and the entire source-code 
listing. 1 would be happy to pass along 


BI this information to any hobbyist or educa- 


tional institution. Please mail a stamped, 
self-addressed envelope to me and I will 
mail the documentation and source code 
of OX to you. 


Mark Cates 
8625 Windjammer Dr. 
Raleigh, NC 27609 


Vi6é8 OS for All 


] greatly enjoyed the October BYTE 
with its Unix theme. Although I am in- 
volved with the Unix operating system 
(porting Unix System V to the Motorola 
MC68000, under contract to Western Elec- 
tric), I had not heard of Usenet before. 

I submit the following comment as a 
reader, and not as a representative of 
Motorola Inc. 

Contrary to the statement in David 
Fiedler's article ("The Unix Tutorial, Part 
3: Unix in the Microcomputer Market- 
place,” page 132) that "[Charles River Data 
Systems] own Universe 68 computer uses 
UNOS, as does Motorola on that firm's 
Versabus-based system," Motorola offers 
the System V/68 operating system. Sys- 
tem V/68 is derived from Unix System V, 
MC68000 version, a jointly developed 
product of Motorola and Western Electric. 
System V/68 is available in configurations 
for the Exormacs and VME/10 computers, 
as well as in a generic form for any 
68000-based system. 

Prior to fully committing to the "ge- 
nuine Bell" Unix (over a year ago), 
Motorola had been seriously considering 
several Unix look-alikes, including 
UNOS. Perhaps Mr. Fiedler's information 
was obtained in that time frame. 


Fred Christiansen 
POB 2953 
Phoenix, AZ 85062 
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IBC HIGH PERFORMANCE MIDDI CADET" SORRY! NO COMPARISON 


Maximum Users 10 Maximum Users 

Disk storage 40 MB Disk Storage Our competition is 
Disk Access Speed 40 MS Disk Access Speed now a computor 
Memory 5412 KB Memory generation behind us. 
CPU Speed 8 MHz CPU Speed 

List Price $40,995.00 List Price 


IM IM 


Ihe IBC MIDDI Cadet is better, faster and less expensive than computers from ALTOS ~“, ONYX 
DYNABYTE", and others. And now the new high-performance MIDDI CADET is so powerful that il 
is in a class by itself. 


Because the MIDDI is completely software compatible with competitive systems using 
CPIM" 2.2, MP/M"" I| or OASIS", you can transport your applications software to Ihe MIDDI 
without modification. So why nol take the benchmark test yourself. 


If you are an OEM, system integrator, multiple end user, or dealer for any of our competitors, 
send a copy of your application program to IBC. We will run your software on the MIDDI without 
modification and give you the elapsed time in minutes. You be the judge. If it really is faster 
than your current hardware and it is, then you owe it to yourself and your customers to switch lo 
IBC, 

So remember! When you want a heavyweight performer al a low price, contact: 

COUTTS THE USA WITH THY USA 


niegrated Business Compuiers Da“ DISTRIBUTION 


24592 Mailla Stree! 1140 36th Sheel. Saute 212 
Chwinsworlh, CA 91311 Ogden, Utah BAAS 
PANIBIUVAS SIL lolox No 215349 (8041) 624 229A 


^J is | oe eno nb cal At H FITEPPECOUIEAPZSTHBIPULUPIIEFSMDCECSUULILMUEMEILIIOUIEVESRIUCSPISLEFESEULEEU 
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Letters 


Supersoft Speaks Up 


I am compelled to respond to your 
reviews of the Supersoft C compilers for 
CP/M-86 and MS-DOS, which ran in the 
August BYTE ("Comparing C Compilers 
for CP/M-86" by Jerry Houston, Jim 
Brodrick, and Les Kent, and "Nine C 
Compilers for the [BM Personal Com- 
puter” by Ralph Phraner). Both reviews 
were outdated, misleading, and con- 
tained serious inaccuracies and omis- 
sions. They did a disservice to your goal 
of giving BYTE readers timely information 
about available C compilers. 

In 1982, Supersoft released the first C 
compiler for CP/M-86 and MS-DOS. This 
release was preliminary and temporary; 
its purpose was to let customers of Super- 
soft's CP/M-80 C compiler be the first to 
transport their applications to CP/M-B6 
and MS-DOS. At that time, we were 
using the compilers in house to transport 
our own applications to 16-bit systems; 
we knew they would be useful to others 
for this purpose. We also knew they 
would undergo major enhancements, 
both in the documentation and the pro- 
grams themselves, before being released 


New! 


as general development compilers under 
CP/M-86 and MS-DOS. 

In March 1983, after the initial purpose 
had been served, our CP/M-86 and MS- 
DOS C compilers were withdrawn from 
the market for further development. In 
August 1983, just as we were about to 
release our new and substantially 
enhanced versions of these compilers, 
two reviews appeared in BYTE magazine 
on our preliminary releases. We were sur- 
prised to see these reviews in print 
because we had not been notified in ad- 
vance by BYTE and the products being 
reviewed had not been available for five 
months. 

Though the initial versions of our com- 
pilers did have some weaknesses that we 
acknowledge, at the time of their release 
they served a valuable purpose that easily 
outweighed their shortcomings: they 
sped C programmers into the rapidly 
emerging 16-bit world. This, our main 
consideration in releasing the products, 
was completely overlooked in the BYTE 
reviews. In addition, our new C compiler, 
greatly enhanced and uniformly available 
under CP/M-86, CP/M-80, and MS-DOS, 
has several strong points that make it the 


DAISY WHEEL 


PRINTER/ TYPEWRITERS 


€ Full Olivetti 
typewriter 
warranty 
when 
purchased 
complete J 


Complete BYTEWRITER using: 
Olivetti Praxis 30 portable ..... 


Interface only-wiredandtested | 
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The parallei Interface mounts entirely intemally interconnecting 


cables avaliable for most computers. 


125 NORTHVIEW RD., ITHACA. N. Y. 14B50 
(607) 272-1132 
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most attractive C available. We are pro- 
viding this new version to all purchasers 
of the preliminary CP/M-86 and MS-DOS 
C compilers at no charge. 

Through our internal experience with 
Supersoft C, we consider it to have many 
advantages over other C compilers: these 
advantages include the widest array of 
library functions (all delivered in source 
form as well as library form), high 
reliability due to extensive testing, 
uniform availability under several oper- 
ating systems, and close adherence to the 
Unix standard syntax. These advantages 
and others were largely overlooked by the 
BYTE reviewers. In addition, technical in- 
accuracies and omissions that appeared 
in the reviews actually gave our initial 
releases less credit than they were due. 

We were disappointed that these un- 
timely and misleading reviews should ap- 
pear in a typically fine publication like 
BYTE. We.hape that this letter and other 
follow-up editorial coverage can help 
repair some of the damage that has been 
done to these excellent products. 


Stephen Hagler 
Marketing Director 
Supersoft Inc. 

POB 1628 
Champaign, IL 61820 


Jerry Houston replies: 

I am sorry that Supersoft considers my 
review of the CP/M-86 C compiler a disservice 
to BYTE readers, because considerable time 
and effort went into trying to produce the op- 
posite result. !f I failed to supply something 
useful, I apologize to BYTE's readers and to 
Supersoft. 

A few wonds in defense of my review. Super- 
soft says that the version of the compiler 1 
reviewed was “preliminary and temporary" 
and that a greatly improved version was 
released in August 1983. 

The lead time for submitting articles to 
BYTE magazine is months, nol weeks, in ad- 
vance, and the review in question was sub- 
mitted several months before August 1983. 
Lack of timeliness is the penalty for long lead 
times. The benefit is generally excellent 
editorial content. 

We purchased our copy of the Supersoft C 
compiler COD in 1982 in response to an ad 
in BYTE. Nowhere did the ad or the documen- 
lation indicate that the product was in any 
way temporary or preliminary. In fact, the ad 
said of the $500 C compiler: “The optimizer 
typically results in 40% code reduction. This 
means that compiled object code will run near- 
ly as fast as that which was written in 


Your desk-top computer system is only a 
beginning — plug a low-cost UDS modem 
into the RS-232 port and a whole new world 
of communications opens up! 

UDS modems add a new dimension to 
personal computers. For professional use, a 
modem permits two-way, hard-copy communi- 
cation between home office and branches or 
among the branches themselves. Electronic mail becomes 
a reality. Sales, cost and inventory updates can be sent 
over ordinary telephone lines at economical, after-hours 
rates. 

When you use your computer for personal applica- 
tions, the modem allows you to access up-to-date market 
information, receive news and weather summaries, check 
airline schedules or even electronically scan out-of-town 
newspapers. Long-distance game playing and computer- 
age personal correspondence become instant realities. 

The wide range of UDS modems includes one that fits 
your requirement perfectly. Top of the line is the micro- 
processor-based 212 AJD which communicates at 0-300 or 
1200 bps, stores and automatically dials up to five 30-digit 
numbers and includes a complete prompting menu and full 


Crealed by Dayner/ Hall, ina., Winter Park, Florida 


Reach out and byte someone! 


automatic test capabilities. Yet, with 

all these features, It costs only $645. 

At the other extreme is the $145 

103 LP, offering simultaneous two-way 

communications at 0-300 bps without an 

AC power cord. This unit siphons operating 
energy directly from the telephone line! 

In between is a large variety of units — many of them 
in the LP no-power-supply design and ali fully FCC certified 
for direct connection to the telephone system. 

Don't be a computer hermit — treat your system to a 
UDS modem; then you can reach out and byte someone! For 
details, contact your favorite computer dealer or Universal 
Data Systems, 5000 Bradford Drive, Huntsville, AL 35805. 
Telephone 205/837-8100. 


Universal Data Systems 


(MA) MOTOROLA INC. 
information Systems Group 
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The new 384K Quadboard 

by Quadram is the most 
comprehensive board you can 
buy for the IBM PC or XT. Now 
with added hardware features 
and advanced software. But 
our same low price, 


NEW EXPANDED QUADBOARD 
Quadboard now delivers 9 of 
the most needed PC functions/ 
features. To let you get the 
most out of your Personal 
Computer. And help | 

you work better and 
, faster. 


All of these features 
are standard on the 
new ase 
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Socketed with no RAM installed 
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a Serial Port, too. Fully program 

miable, use it to connect to plotters, 

modems, and other serial devices, 

* Chronograph: And Quadboards 

Chronograph (Real time clock / 

calendar) keeps your system's 

clock up-to-date. 

* Game Port: The new 

Quadboard has an IBM 

compatible Game Port. 

Plug in a joystick or 

» game paddles, and fire 
. away. 

e |/O Bracket: 

p — Quadboara now 

—" comes with a special 
[70 bracket. Use it to 

organize your expansion 

port connectors. Snaps right 

onto the back 

of the PC. 
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| * Expandable to 384K: 
The new Quadboard is expandable 
in 64K increments for up to 384K 
additional RAM. With full parity 
checking standard. With the new 
Quadboard and a fully populated 
system board, you can take your 
PCs memory up to the 640K limit. 
* QuadRAM Drive: Plus, with 
Quadboard you get advanced 
QuadMaster Software. Including 
the QuadRAM Drive program. 
Use it to set up multiple RAM 
Drives in Quadboard memory. 
Solid state drives that let 
you store and retrieve data 
quickly and easily. Or take 
advantage of QuadMaster disk 

_ caching. To access frequently 


9 Copyright 1983 Quadram Corporation 
All rights reserved 


used data whenever you need it. 
» MasterSpool: QuadMaster 
Software also includes 
MasterSpool. Use it to set up a 


software print buffer quickly and 


easily. This advanced spooler lets 


you pause at any time, back up or 


move forward in a file. Choose 
just the amount of buffer space 
you need and stop waiting on 
your printer, 

© Qswap: Another feature of 
QuadMaster Software is Qswap. 
With Qswap change line printers 
1 and 2 back and forth, with just 
a few keystrokes, as often as 
you like. 


QUADBOARD STANDS OUT FROM 
THE PACK 

Now more than ever Quadboard 
is the first and only board your 
IBM PC or XT may ever need, No 
other board even comes close. 


Because Quadboard is designed 
___ for performance. Engineered 


- 


And built in the continuing 
tradition of Quadram Quality. 
: There are many 

imitators, but only 
one leader. 5o make 
7 sure you ask for 
Quadboard by 
Quadram, the 
leader in micro- 
computer 
enhancement 
products. 


Compare. See why more Quadboards are 
bought than any other multifunction board... 
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* Manufacturers s tst 
avmiabie n s 
SixPakPtus is a trademark of AST Research 
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4355 International Blvd./Norcross, Ga, 30093 
(404) 923-6686/TWX 810-766-4915 (QUADRAM NCRS) 


INTERQUADRAM in Europe 


interquadram, Ltd. 
442 Bath Road/Slough, England 


Interquadram GmbH. 
FASANENWEG 7/6092 Kelsterbach/West Germany 


interquadram S.A AL. 
41 Rue Ybry./82522 Naullly/France 
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IBM is a registered trademark of international Business Machines. 


Letters 


assembler.” The documentation listed the ver- 
sion we received as “Version 1.1." 

None of this suggested to us that the com- 
piler was preliminary. In January 1983 we 
asked a representative of Supersoft whether a 
newer, more functional version of its compiler 
was coming out, and we were told that 
nothing was planned for about six months. 
Since our review was due in one month, we 
reviewed what existed, not what was planned. 

Supersoft also states that, “We are providing 
this new version to all purchasers of the 
preliminary CP/M-86 and MS-DOS C com- 
pilers at no charge." On September 7, 1983, 
we phoned Supersoft, gave them our serial 
number, and asked what was involved in up- 
grading to the latest version of the compiler. 
We were informed that we should send our 
original disk plus $50. This is a more than 
reasonable charge, but $50 is not free. 

Supersoft's claim to offer "close adherence 
to the Unix standard syntax” is not justified 
in the version reviewed. It fails to support 
longs, statics, or initializers. This is com- 
parable io a version of BASIC that has no FOR 
statement. 

Supersoft has some excellent products. The 
product I reviewed is not one of them. If my 
review conveyed that idea, then it was not 


“misleading.” If my article tended to lead 
potential unhappy customers away from the 
product under review, then I believe it was a 
service both to Supersoft and to BYTE' 
readership. 


Watch the Fine Print 


Recently I decided to abandon my 
Apple-based system and buy an IBM PC 
XT. It's not that I'm unhappy with my Ap- 
ple. On the contrary, it has been a reliable 
tool that has paid for itself many times 
over during the last four years. However, 
the mining industry (for which I write 
software) has developed a case of IBM 
myopia that requires that 1 develop pro- 
grams for the PC. 

My first step in making the IBM transi- 
tion involved obtaining information con- 
cerning the UCSD p-System (for which 
I have developed a large library of soft- 
ware). Although the sales representative 
was unfamiliar with the concept of an 
operating system, he was kind enough to 
send me IBM's "Software Fact Sheet" and 
a price list. This fact sheet contains some 
fine print concerning the p-System that 


AZTEC C —'C' PROGRAM DEVELOPMENT SYSTEM 


. == 


PORTABLE SOFTWARE APPLE CPIM IBM 


MAPS 


Shipping: COD, 2nd day delivery, oc Canada, add $5. Canada 2nd day or US next 
day delivery, add $20. Outside North Amenca, edd $20, and for 2nd day add $75 


24 February 1984 © BYTE Publications Inc. 


I would like to bring to the attention of 
your readers: “Neither the program nor 
its data files can be stored on a fixed disk.” 
Incredible! Here's a big and powerful cor- 
poration with a sense of humor. Imagine 
if GM had the guts to include some jokes 
of this caliber in its sales literature like 
"The optional MZD Turbo engine only 
works in the neutral gear" Three cheers 
for IBM! Now, I've got to remember 
where I stored that literature on the Sage 
IV. 


James P. Reed 
Rockware Inc. 

7195 West 30th Ave. 
Denver, CO 80215 


In Defense of the Model 16 


Regarding the letter from Marvin Stone 
and Sam Harp (October, page 20) con- 
cerning the relative speeds of the 
MC68000 and Z80 in the Radio Shack 
Model 16 computer: Mr. Hurrell's 
response is quite correct about the par- 
ticular benchmarks used. The Xenix 
MBASIC is very slow for floating-point 
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CPUs nimble and swift — a card sharp’s delight. 


When CompuPro introduced the first CPU board CompuPro responded with CPU 286, the board with 
with both 8- and 16-bit capabilities, it was like two brains: one to bundle bytes and the other to 
handing a royal flush to systems integrators. How scan the conveyor belt ahead and fetch the 
could we top that? necessary tools. 
You gave us the answer. “Make a CPU that will So, by giving you flexibility without sacrificing 
access 16 megabytes ata swipe,’ you urged. So we performance, quality or reliability, CompuPro has 
top speed and 16-bit power,’ you pleaded. They're worth betting on. 
CPU 8085/88 CPU 86/87 CPU 68K CPU Z CPU 288 CPU 16032 SPU-Z 
is CompuPro's uses Intel*'s widely leis you rummage brings ite ZBO is CompuPro's most far. features true 32-bit tats multiple usara share 
pioneering dual favored 8086 chip, sa around in 16 Mbytes of = chip's sophisticated sighted processor, it internal architecture that expansive resources 
processor, running ihe you gel the broadest mamory al a time — nol insituctionseltobear handles all BOBB/BOSB makea your micro byte such as disk drivas, 
vas! library of both B-bit range of time-tested just Ihe usual B4 Kbytes, on the whole range of sottware, hut many ol! bigger words, likes printers and modems — 
and 16-bit programs al 16-bit software. Includes Access huge databases, B-bit soltwareat clock times faster with the mini. Ideal tor Unix and — not lo mention data, Let 
clock speeds up lo sockels for the B0B7 invert mammoth speeds of 8 MHz. help of & uM look- other large operaling our slave processor give 
B8 MHz. Maximum math co-processorand matrices, or turn titanic ideal for multi-user ahead capability. A systems, Includes individual attention 
software access, $495, — 80130 firmware chip. tables topsy-turvy. installalions, with 24-bit momor mangement sockels for floating whore it's needed, 
$695 CSC. $800 10 MHz, $860 CSC Includes socket lor addressing thal handles unit is built-in. $1585 8. point unit and memory fresing Ihe more 

10 MHz. With 8087 chip, memory management up to 18 Mbytes o! MHz, $1750 CSC 10 MHz. management unit. expensive CPU lor bus 

$1050 5 MHz, $1150 CSC unit. $595 B MHz, $775 memory. $325, Handies clock speeds management- $6B5, 

5 MHz. 10 MHz, $850 CSC $425 CSC. up to 10 MHz. $695, $845 $795 CSC. 

10 MHz. CSC. MMU available, 

For your business, Industrial and scientific computing CompuPro products are backed by a one-year IImited warranty 
solutions, call (415) 786-0909, ext. 206 today for the location of — two years for boards qualified under the Certified System 
the Full Service CompuPro System Center nearest you. Component high-reliability program. 


Pricaa and specificationa subject A GODBOUT COMPANY 
to change without notice, 
1983 CompuPro 3506 Breakwater Court, Hayward, CA 94545 For dealer locations, see page 439. 
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Ad Two 


HEI has a light 
pen with specs to 
suit your need, 
whether you're do- 
ing text editing, 
| menu selection, or 
more complex graph- 
ies system work. Each 
' pen is built with in- 
tegral hybrid circuitry. 
Each can be made with 
custom sensitivity and 


field-of-view tolerances. 


HE! light pens feature: 
L outputs 


IU 100FL ambient light 
‘ejection 
pat sensitivity of 7FL 
= Power input of only 
SvDC @ 1 


25 ma. 
Adjustable light sensitivity 
and coiled cord are standard 
on al! models. Pens are avail- 
able with cable connectors. 
HEI light pens are rugged 
and dependable. Proven in a 
number of sophisticated 
applications for over ten 
years, with more than 24,000 
units in the field. Go for the 
best in industrial quality CRT 
light pens, 


FIEI 
inc. 

The Optoelectronic 

Specialists 

Victoria, MN 55386 

612-443-2500 
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computation. The increased accuracy is 
a blessing or a curse, depending on your 
needs, 

The screen-updating benchmark timing 
cited is an unfortunate side effect of the 
hardware. The only way in which the 
68000 can get to the screen RAM is via 
the Z80, and this added overhead can 
only slow down accesses, no matter how 
fast the 68000 may be. 

As far as the SIN benchmark, perhaps 
Mr. Harp or Mr. Stone may want to con- 
sider switching to FORTRAN. I ran the 
published SIN benchmark (TRSDOS: 43 
seconds; Xenix: 132 seconds) on a Model 
16 under Trisoft CP/M-68K and ANSI 
FORTRAN-7. The time was 5.2 seconds! 


James M. Knox 
Trisoft 

4102 Avenue G 
Austin, TX 78751 


The interesting thing to me about the 
Harp & Stone Benchmark study of the 
TRS-Xenix MBASIC was how slow all the 
listed processors were. I ran Benchmark 
I on the Z8000-based Olivetti M20, using 
Microsoft BASIC, in 8.9 seconds. Going 
to double precision by inserting “defdbl 
À-B, Z" at the beginning lengthened the 
time to 9.5 seconds. I believe the running 
time is this low because Olivetti MBASIC 
performs only trigonometry and ex- 
ponential functions in single precision. 

Examining Z after running the program 
shows a value of 0.998048. 


S. Richard Mateosian 


| Consultant, Computer Systems 


2919 Forest Ave. 
Berkeley, CA 94705 


After reading “TRS-80 Model 16 Prob- 
lems" (Letters, October, page 20) and the 
response from Radio Shack, it is evident 
that a simple fact needs to be straightened 
out. 

Suppose one used a Z80 to handle the 
VO for a CRAY. Would it output char- 
acters any faster than a 68000 making 
similar requests? 

This elementary consideration shows 
the absurdity of the Harp/Stone “bench- 
mark.” Their negative remarks about the 
capabilities of the Model 16 and Xenix are 
therefore worthless and should be re- 
tracted. 


Joel Rice 
486 Route 9W 
Nyack, NY 10960 E 


Rana Systems. 
Always A Step Ahead. 


And it's happening again with our IBM 
compatible Rana 2000. This 320K double density 
drive offers a large centering cone for problem- 
free diskettes and our exclusive silencing mecha- 
nism to make it the quietest disk drive you 
can buy. 

At Rana we know the key to our success is 
providing the highest technology, on the best 
possible products, while filling the most possible 
user needs. That is why we spend so much time on 
research and development. Our world-renowned 
engineers were the first to offer increased capac- 
ity. The first to design a write protect feature. The 
first to use a metal band positioner and get 100% 


* Apcie a a retried trademark o Apol Computer, inc "Acn esa segmented ademe ol Alan. Inc. "IBI d @ repeated Wacernark of eenauonal Business hiechenes, lec. 


data integrity, and a 3 to 4 times improvement in 
access speed. And, the first to bring you ail this 
performance, quality and dramatic styling. 

This is why our Elite One got the #1 rating 
from Softalk Magazine. And our Atari! compatible 
Rana 1000 Slimline has turned a game computer 
into a sophisticated business tool. And soon we'll 
have a new Winchester drive and a new series of 
very high density minifloppies, for both IBM 
and Apple: 

50 call or write for the nearest Rana retailer 
or computer store. Were Rana Systems. And we 
know that to keep a step ahead, we have to put 
you first. 


Ranasysiems 


LS 


27300 Supenor Street, Chatsworth, CA 91311 213-709-5484 
Call toll treo. 1-800-421-2207. In Cablornia only call: 1-600-262-1221 
Source Number: TCT-554 
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VISUAL 1050 Personal Computer System... 


Complete Solution 


The VISUAL 1050 is an advanced personal com- 
puter system designed especially for managers 
and professionals. It comes complete with top- 
rated software and high-performance hardware 
... all fully configured for easy set-up and simple 
operation. The VISUAL 1050 costs much less 
than other full-feature personal computers and 
comes with everything you need to tackle impor- 
tant professional jobs, right out of the box. 


Words, Numbers and Graphics 


The VISUAL 1050 solves more professional 
problems than any other computer in its class. 
Whether you work with words, numbers, or 
graphics, the VISUAL 1050 speaks your language. 
You get WordStar” MailMerge, Multiplan" and 
Digital Research's DR Graph’... leading software 
packages for word processing, spreadsheet and 
graphics. And all have been specially adapted 

to share data and perform as an integrated 
software family. 


$2,695 
STANDARD 
2 STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 


Base System Pricel.......... 

Serial Port (45232). ,........ | 
Parallel Port ......... LLL... 
Bit-Mapped Graphics......... 
1 Word Processing Software ..., 
Spreadsheet Software......., 
——] Business Graphics Software ... 


Communications Software .... 


_ | Dual Drive Capacity.......... 


$200-$500 
$200-$300 
$200-$400 
$100-$200 


$3,928-$4,528  $3,465-$4,165 $5,496 
640 KB 


TRS-80" 
Model 12 


$3,999 
2 STANDARD 
| 2 STANDARD 
$499 
$399 
$299 


DEC 
Rainbow™ 


$3,495 
| 2 STANDARD 
STANDARD 
$845 
$200-$500 
$200-$300 
$200-$400 
STANDARD 


Apple" lle 
$2,390 
$199 
$180 
STANDARD 
$200-$500 
$200-$300 
$200-$400 
$100-$200 


$100 


$4,940-$5,540 | 
800 KB 


280 KB 2.5 MB 


Graphics Resolution ......... 640 x 300 640 x 200 290 x 192 640 x 240 800 x 240 
Keys on Keyboard........ —— 93 63 B2 105 
Expandable Memory......... YES YES YES YES YES 
Optional Winchester...,..... YES YES YES YES YES 
Tilt and Swivel Display........ YES NO NO NO 


1—Includes CPU, 64K User Memory, Keyboard, Display, Two Disc Drives, and Operating System 
Based on manufacturers information available August, 1983. VISUAL 1050 includes 128K User Memory standard. 


the complete professional solution 
at an unbeatable price. 


Communications, BASIC and More... 


You get Terminal Emulation software which 
turns your VISUAL 1050 into a powertul ASCII 
terminal for dial-up access to remote computer 
resources. And you get CBASIC" for custom 
programming applications. CP/M Plus; a new 
and improved release of CP/M, allows your 
VISUAL 1050 to support hundreds of popular 
third-party packages. 


Unbeatable Value 

$2,695 is the total retail price for the VISUAL 
1050. You get the best and most popular soft- 
ware packages, ready to run on hardware 
which offers the features and quality you 
should demand; Two high capacity disc drives. 
128K memory staridard, expandable to 256K. 
Fast, bit-mapped graphics. Full size green 
screen. Standard printer and communication 
ports. Rugged 93-key keyboard with special 
WordStar engravings. You cant buy a more 
complete hardware and software solution at 
anywhere near the price. 


be 


Visual Technology Incorporated _ 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 951-539 


See for yourself 
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The Apple 


Macintosh Computer 


Mouse-window-desktop technology arrives for under $2500 


by Gregg Williams 


Apple established itself as one of 
the leading innovators in personal 
computing technology a year ago by 
introducing the Lisa, a synthesis and 
extension of human-interface tech- 
nology that has since been widely 
imitated. Now the company has 
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strengthened that reputation with a 
new machine, the Macintosh (above). 
In terms of technological sophistica- 
tion and probable effect on the mar- 
ketplace, the Macintosh will outdis- 
tance the Lisa as much as the Lisa 
has outdistanced its predecessors. 


The Macintosh arrives, finally, after 
a history of colorful rumors. It will 
cost from $1995 to $2495, weighs 22.7 
pounds, and improves on the mouse- 
window-desktop technology started 
by the impressive but expensive Lisa 
computer. A system with printer and 


second disk drive costs about $900 
more, but even at that price, the 
Macintosh is worth waiting for. 


The Macintosh at Work 

Before we look at the Macintosh (or 
Mac) in more detail, let's look at how 
it works. When you turn the Mac on, 
its screen tells you to insert a 3¥2-inch 
Sony floppy disk. When you do that, 
the Macintosh puts a disk icon on the 
screen along with the disk's name. As 
with the Lisa computer, you first 
select an object, then choose a menu 
item that works on the object. Say, for 
example, we choose the disk by mov- 
ing the cursor to the disk icon and 
clicking the mouse button once 
(figure 1a). The disk "opens up, 
showing a window containing icons, 
each one of which corresponds to an 
item on the disk. To start using the 
Mac Paínt program, we select the 
Mac Paint icon and choose the menu 
item "open," as shown in figure 1b. 
(We also could have opened Mac 
Paint by double-clicking on the icon.) 

What follows is a brief example of 
how the Mac Paint program works. 
When we open the program, we get 
the screen of figure 1c. The large 
blank area is a window onto the 
drawing area, the boxes on the left 
are tools, the boxes on the bottom 
row are patterns, and the lines in the 


At a Glance 


Narne 
Macintosh 


Manufacturer 
Appie Computer 
20525 Mariani Ave 
Cupertino, CA 95014 
(408) 994-1010 


Dimensions 

9,75 by 9.75 by 13.5 inches 

Weight 

Main unit, keyboard and mouse— 22.7 
ibs. 


Power Requirements 

105-130 V AC, 60 Hz (US. modell; 
85-135 V AC, 50/60 H2 [international 
modell 


corner are selections for the current 
line width. By selecting the "open 
oval" too] and the thickest line width, 
we can draw empty ovals with thick 
borders (figure 1d). By selecting the 
"paint bucket" tool and the "diagonal 
bricks" pattern, we can fill the oval 
with that texture (figure 1e). The 
"eraser" tool lets us erase part of the 
image (figure 1f); for finer control, we 
can give the FAT BITS command 
(figure 1g), which allows us to erase 
or paint on a pixel-by-pixel basis. 
When we are finished with our im- 
age and select the QUIT command, 
the program displays an alert box that 
asks if we want to save our changes 


(figure 1h). 


Foundations of Macintosh Design 
The Macintosh computer is built on 
three cornerstone ideas: second-gen- 
eration Lisa technology, reliability 
and low cost through simplicity, and 
maximum synergy between hard- 
ware and software. Each of these 
ideas contributes significantly to the 
uniqueness of the Mac's design. 


Second-Generation 
Lisa Technology 

Without question, the strongest in- 
fluence on the Mac is that of the 
Apple Lisa computer, which proved 
the viability of certain concepts in a 


Memory 

128K bytes of RAM, 54K bytes of ROM 
Standard Configuration 

Main unit with 128K bytes of RAM, 64K 
bytes of ROM, integral Sony 3%-inch 
disk drve. 9-anch video monitor, two 
serial ports; external mechanical mouse. 
external keyboard 

Mass Storage 

One Sony 3'2-inch disk drive; 3¥2-inch 
disk holds 400K bytes and is encased m 
a ngid plastic housing 

Video Display 

9-Jnch monitor, noninterlaced 60.15-Hz 
Image, 512- by 342-pixel resolution 
Polnting Device 

Mechanical mouse 

Keyboard 

Detached keyboard: 58 keys [59 In mler- 
national version). autorepe3r, nvo-key 
rollover 


commercial product: the graphics/ 
mouse orientation, the desktop meta- 
phor, the data-as-concrete-object 
metaphor, and the shared user inter- 
face between programs. The Mac has 
inherited these concepts; for further 
details on them, see my article, “The 
Lisa Computer System" (February 
1983 BYTE, page 33). 

Four differences between the Lisa 
and the Mac make the latter a 
second-generation computer. First, 
the Mac runs at a higher clock speed, 
7.83 MHz (compared to the Lisa's 5 
MHz). Second, the Mac, which has 
a smaller amount of memory to work 
with than the Lisa, uses its memory 
more efficiently because its programs 
and subroutines are coded in 68000 
assembly language (as opposed to 
the Lisa, which uses less efficient 
68000 machine-language programs 
that are compiled from high-level 
Pascal source code) Third, the 
Macintosh eliminates add-on periph- 
era] cards and uses instead a high- 
speed serial bus that implements 
what Apple calls "virtual slots.” (I will 
talk about this in greater detail 
below.) 

The final difference is actually an 
important limitation of the Macin- 
tosh: it allows only one major ap- 
plication program to be active at a 
time (the Mac BASIC and "desk ac- 


Hardware Optlons 

Second disk drive, keypad. Imagewniter 
printer, security kit (for chaining come 
puter to table} 

Software Options 

Mac Paint (drawing program], Mac Write 
[a simple word processor, Mar BASIC, 
Mac Pascal, orhers (see text) 

Prices 

Standard system. 51995-52495; Mac Paint 
and Mac Write (togerherl. bundled at no 
change for rhe first 100 days, 3195 (for the 
two} thereafter: Maontosh Pascal, BASIC 
Logo, Terminal, and AssembleigDebugger, 
$99 each, Mac Draw and Mac Project, 
$125 each: keypad, 599; second disk 
drive, $395: imagewtiter printer, $495 
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Macintosh System Architecture 


Inside the Macintosh, hardware and 
software work together to provide a system 
capable of supporting high-performance 
graphics, built-in peripherals, and commu- 
nication channels to the outside world. 
From the beginning of the Macintosh pro- 
ject, the product-design goals of small size, 
light weight, and moderate end-user cost 
encouraged us to create a low-power, low 
component-count design. The large num- 
ber of I/O devices that are built into each 
unit, combined with our ges for high 
performance, caused us to explore many 
alternatives for each aspect of the hardware 
implementation. A cooperative spirit 
among the people working on the in- 
dustrial design, analog electronics, digital 
electronics, and low-level software resulted 
in the synthesis of detailed implementa- 
tions that combined strengths from each 
group, providing an integrated design solu- 
Hon for all aspects of the product, 

The heart of the Macintosh digital elec- 
tronics is the MC68000 processor and its 
memory (both RAM and ROM). In the 
Macintosh, the data-output lines from the 
system RAM drive a data bus separate 
from that used by the rest of the machine 
(see figure 2). The RAM is triple-ported; 
this means that the 68000, screen-display- 
ing hardware, and sound-output hardware 
have periodic access to the address and data 
buses, so that the video, the sound, and 
the current 68000 task appear to execute 
concurrently. 

ROM memory connects directly to the 
system data bus and is used by only the 
68000. Much of the system's time-critical 
code, such as the low-level graphics primi- 
lives, aperating-system routines, and user- 

interface routines, reside in ROM. Macin- 
tosh software calls this code through 68000 
"line 1010 unimplemented" instructions, 
which get one of approximately 480 ad- 
dresses from an address table stored in low 
memory; this effectively allows the ROM 
subroutines to function as extensions of the 
68000 instruction set. Since the ROM data 
and address buses are used exclusively by 
the 68000, ROM is always accessed at the 
full processar speed of 7.83 MHz; conse- 
quently, the ROM can perform as a read- 
only cache memory. 

The 512- by 342-pixel video display ap- 


by Burrell C. Smith 

pears in memory as a linear array of 10,944 
16-bit words of data, with the most signifi- 

cant bit representing the pixel farthest left. 

Each 512-pixel horizontal line consists of 
32 words of data, with bits shifted out at 
15.67 MHz (322.68 ps per 512-pixel line) 
followed by 12 words of horizontal blank- 
ing (taking 12.25 us). The last memory bus 
cycle of each horizontal line is reserved for 
sound DMA, where a byte of sound data 
is fetched from the sound buffer and sent 
to the sound PWM (pulse-width modula- 
tor) for conversion into an analog level. The 
update rate of the sound channel is then 
equal to the video horizontal rate, or 
22,254.55 Hz. In the vertical direction, 
342 active scan lines are followed by a ver- 
tical retrace and enough inactive horizontal 


ee An 
The product-design 


goals of small size, 
light weight, and 


moderate end-user cost 


encouraged us to 
create a low-power, 
low component-count 
desi gn. 


lines to take up the same time as 28 hori- 
zontal lines, providing a vertical retrace 
lime of 1.258 ms. Although screen- 
memory accesses may occur at any time, 
a vertical retrace interrupt is generated at 
the falling edge of the vertical sync pulse 
to allow screen animation to occur com- 
pletely synchronous to the video beam 
movement. 

Access to RAM is divided into syn- 
chronous Hme slots, with the 68000 and 
video circuits sharing alternate word ac- 
cesses during the live portion of the hori- 
zontal video-display line and the sound cir- 
cuits using the video time slot during the 
last memory bus cycle of the horizontal 
line, Although the access to RAM is 
divided three ways, the 68000's share is 
maximized by giving it access to unused 
cycles during horizontal and vertical blank- 
ing. This way, 68000 access to RAM 
averages lo a speed of about 6 MHz. 

For high-performance sound generation, 


a tightly coded routine generates 370 


samples of sound data and places them into 


the sound buffer just after a vertical retrace 
interrupt. The 68000's 32-bit registers are 
used to control pitch with 24 bits of preci- 
sion, providing each of four possible voices 
with 16,777,216 possible frequencies. For 
simpler sounds, a timer in the system's 
VIA provides a square wave of program- 
mable pitch. All sounds pass through a 
software-controlled volume adjustment 
that creates approximately 20 decibels of 
total amplitude variation in eight discrete 


The Macintosh disk controller is a single 
LSI (large-scale integration) component 
referred to as the IWM ("integrated Woz 
machine") chip. The device, a one-chip in- 
tegration of the disk controller originally 
designed by Steve Wozniak for the Apple 
II, handles data at 500 kilobits per second. 
Tb control the disk drive's motor speed, a 
pulse-width modulator located on the 
digital board allows the disk to move at one 
of 400 possible disk motor speeds; the 
PWM is driven from a table in memory in 
a fashion similar to that of the sound sys- 
tem. By varying the motor speed, we 
created a more reliable disk drive that puts 
significantly more data on the same disk. 

The Macintosh communications chip, 
the Zilog 8530 SCC (serial communica- 
fions controller), provides synchronous and 
asynchronous data transmission at up to 
2304K bits per second using a self- 
clocking data format and up fo 1 megabit 
per second using an external clock. The 
Macintosh's two serial ports are identical; 
each provides single-ended or differential 
signaling and multidrop (party-line) 

lity. 

The 6522 VIA (versatile interface 
adapter) rounds out the I/O requtrements 
of the machine by providing system timers, 
support for the mouse and keyboard, and 
general-purpose I/O lines for selecting 
various system functions such as alternate 
screen and sound buffers and for com- 
municating with the system's real-time 
clock and parameter memory. 


Burrell C. Smith is a member of the Apple | 
Macintosh design team. 
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Figures la-1h: Working with Mac Paint on the Macintosh computer, See text for details. 
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cessory" programs are two exceptions 
that I'll cover later). This limitation is 
largely due to the Mac's small mem- 
ory space and the overall design of 
the software, which assumes that the 
current program has access to all the 
machine's memory. This is not as bad 
as it sounds; a single application can 
use multiple windows, and material 
can be cut and pasted from one docu- 
ment to another by storing the 
material to be pasted on a "clipboard" 
before loading in the second docu- 
ment (which replaces the first). Still, 
the absence of hardware slots and the 
inability to run two applications 
simultaneously are two important 
ways in which the Macintosh is fun- 
damentally different from the Lisa 
computer. 


Reliability and Low Cost 
through Simplicity 

Although the Macintosh costs ap- 
proximately one-third the price of a 
Lisa, the Mac has much more than 
one-third of the Lisa's power. The 
idea of reliability through simplicity 
not only makes the Macintosh pos- 
sible at a relatively low price but also 
produces a machine that has a reli- 
ability normally associated with 
much simpler computers. 

One component of the Mac's sim- 
plicity is its low chip count—it con- 
tains about 50 ICs (integrated cir- 
cuits), which decreases its physical 
size and price and increases its relia- 
bility. Mac reduces its chip count by 
combining the functions of many 
standard chips into eight program- 
mable-logic arrays (PALs). 

The Macintosh has only two circuit 
boards, one that holds all its analog 
circuitry and one that holds all its 
digital circuitry (see photos 2a and 
2b). By partitioning its functions and 
reducing the number of connectors 
(by decreasing the number of boards 
to be connected), the designers have 
made the Mac both more reliable and 
less expensive. They carried this 
philosophy farther by eliminating 
hardware slots; you add peripherals 
to a Mac through its two high-speed 
serial ports. 

The Macintosh was designed to 
reduce (or, in the case of the digital 
board, eliminate) the number of 
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Photo 2: The Macintosh circuit boards. Photo 2a shows the analog board, while photo 2b 
shows the digital board, These two boards plus the video display, 3%-inch disk drive, and 
housing make up the main unit; only the keyboard and mouse are needed to make a complete 


Macintosh system. 


places in which hardware must be 
fine-tuned during assembly. In some 
cases, the designers eliminated the 
need for adjustment through clever 
circuit design, which also means 
there's one less thing to go wrong 
with the computer once it is in the 
owner's hands. In other cases, Apple 
eliminated fine-tuning by requiring a 
vendor of externally manufactured 
subassemblies to tune the part before 
delivery; for example, the video-dis- 
play tube and yoke are delivered pre- 
adjusted, and the Sony 3%-inch disk 
drive is delivered tested and with 
several Apple-specified modifica- 
tions. 


Maximum Synergy between 
Hardware and Software 

The Macintosh's hardware and 
software were optimized for maxi- 
mum performance. This means that 
the hardware and software evolved 
over a period of time in a process of 


mutual give and take. For example, 
the pixels displayed on the Mac's : 
video display are square (not rec- 
tangular, as in other computers); this 
greatly simplifies the software that 
draws squares and circles, scales text 
and graphics, and prints screen 
images. 


Going for the 
World Market 


Having learned from past experience, 
Apple designed the Macintosh so that it 
could easily be modified for all markets out- 
side the United States. The following ex- 
amples shaw how pervasiue nation- or lan- 
guage-specific aspects of a computer design 
are and how Apple has minimized ihe 
changes needed. 


eExcept for the word "Apple" on the rear 
panel, the Macintosh has no English text 
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Hardware 

The main unit of the Macintosh 
consists of eight parts: two circuit 
boards, a cable to connect them, a 
metal chassis, a 32-inch disk drive, 
a video-display tube with yoke, and 
a plastic front bezel and rear housing 
(see photos 3a and 3b). An external 


anywhere on Ehe product or in the ROM. 
Each plug is labeled with a picture that 
identifies tts function. 

eThe video-display mte of 60.15 Hz is gen- 
erated internally instead of being derived 
from the line current. This allows the Mac 
to be used wilhout modification in caun- 
tries that have 50-Hz line current. 
«Macintosh software has been designed so 
that all text messages, message layouts, 
and icons can be stored in a resource file, 
separate from the program itself. A de- 
signer can use a resource-editor program 
lo change text (for example, to another lan- 


guage), icons, message layout, and the for- 
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mouse and keyboard make for a total 
of 10 parts. The main unit takes up 
an amazingly small 10-inch by 10- 
inch area (it is 13% inches high). 
True, the keyboard and mouse take 
up more area than that, but the foot- 
print of the main unit is considerably 
smaller than that of comparable com- 


mats of time, dates, numbers, and curren- 
cy. With this method, the program itself 
does not have to be changed and recompiled 
to make these changes. 

«The keys on the keyboard are defined by 
the software, thus allowing Apple to 
change the keyboard easily to accommodate 
the special characters needed by some lan- 
guages, In addition, Apple has designed 
the Mac so that two keyboards (differing 
in only one key) can be used for all ver- 
sions of the product; Apple customizes a 
keyboard for a given language by printing 
the necessary legends into the plastic keys. 
In addition, any Mac keyboard can produce 
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puters. The Mac is also pleasantly 
compact and light; an entire Mac sys- 
tem in an optional padded satchel 
weighs 25.6 pounds (less than many 
transportable computers) and can be 
carried onto an airplane. 

Figure 2 shows a block diagram of 
the Macintosh hardware; for more 
details, see the "Macintosh System 
Architecture" text box. For now, let's 
look at the machine's major subas- 
semblies: 

Processor: The Macintosh uses a 
Motorola 68000 processor running at 
783 MHz. 

Video display: The Mac has a 
9-inch monitor that displays a non- 
interlaced image at 60.15 Hz. The res- 
olution of the video image is 80 pixels 
per inch, so the overall screen is 512 
by 342 pixels. 

ROM: The Mac uses two 256K-bit 
ROMs configured as 64K bytes of 
memory. The ROM {read-only 
memory) contains most of the Mac's 
operating system and a "toolbox" of 
optimized 68000 user interface related 
routines (see the text box "The User 
Interface Toolbox" for more detail). 
The ROM is always accessed at full 
speed, 783 MHz. 

RAM: The Mac has 128K bytes of 
memory; at some point (Apple says 
by the end of 1984), this will be ex- 
pandable to 512K bytes (by substi- 
tuting 256K-bit dynamic RAM 
(random-access read/write memory) 
chips for the 64K-bit chips currently 
being used). The screen display uses 
21,888 bytes and is drawn using this 
memory and DMA (direct memory 


access) circuitry. Apple has an un- 
Tex! continued on page 39 


the full Macintosh character set; the only 
advantage to having the keyboard for a cer- 
tain language is that the keyboard layout 
will be more appropriate for that language. 


With these innovations, the most time- 
consuming part of modifying the Macin- 
tosh for another country is translating and 
printing fhe documentation. Apple reports 
that tt will be shipping the Macintosh to 
several foreign countries “within several 
months of the Mac’s introduction.” (Com- 
panies never seem to meet such deadlines, 
so expect foreign versions to be shipped be- 
fore the end of 1984.) 
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The User-Interface Toolbox 


The toolbox (which occupies two-thirds 
of the high-speed 64K-byte ROM inside the 
Macintosh) includes optimized 68000 
machine-language routines that handle all 
aspects of the Macintosh user interface— 
things like windows, text, the mouse, pull- 
down menus, desk accessories, dialogue 
boxes, and fonts. The figure below shows 
the relative relationships among the dif- 
ferent units (or packages of routines). Here 
is a brief description of each unit, starting 
with the lowest-level unit and working up: 


«Resource Manager: These routines 
coordinate the use of resources, which are 
data structures such as text strings, 
menus, and icon and font definitions. 
These resources are kept separate from the 
actual code of an application, which means 
that the resources of an application can be 
modified without forcing a recompilation 
{or modification) of the application pro- 
gram. The Resource Manager is usually 
called by higher units like the menu and 
font managers. 

«Font Manager: This unit supports the 
use of various text fonts. It calis the 
resource manager when it needs to use a 
font not already in memory, and it is usual- 
ly called by the Quickdraw unit. 
eQuickdraw: Quickdmw is a graphics 
package that is at the heart of both the Lisa 
and Macintosh computers. Bill Atkinson, 
its creator, worked for 3% years on the 
code, rewriting it many times and reduc- 
ing it from a 160K-byte compiled Pascal 
program to a 24K-byte package of highly 
optimized 68000 code. Atkinson, who was 
involved in the early design of the Lisa’s 
user interface, designed and optimized 
Quickdraw for the Lisa computer; he later 
joined the Macintosh design team. Quick- 
draw is very fast—for example, it can print 
fo the screen more than 7000 characters per 
second. Two of its most interesting 
capabilities are its ability to fill in any ar- 
bitrary shape with a pattern and its abil- 
ity to “clip” an image to correspond to the 
boundaries of an arbitrary masking shape. 


The latter ability is needed to correctly 
display window contents when one win- 
dow overlaps others. The source code for 
Quickdraw ts identical in both the Lisa and 
the Macintosh. 

eEvent Manager: Ai! system events (¢.9., 
keypresses and mouse button presses) are 
received and interpreted through this unit, 
which mediates between the application 
program and the outside world. 
*Toolbox Utilities: These routines han- 
dle miscellaneous tasks that include string 
operations, fixed-point arithmetic, and bit- 
wise logical operations. 

«Window Manager: Since all action on 
tte Macintosh display occurs wilhin win- 
dows, this is a very important unit that 
is used a lot. The Window Manager allows 
the application program fo interact with 
windows on a high level while it takes care 
of the low-level details automatically, It 
allows you to create different kinds of boxes 
(document, dialogue, and alert boxes, for 
example), delete them, move them, change 
their size, and make an inactive window 
active and vice versa. The Window 
Manager ensures that the computer auto- 
matically redraws the necessary screen 
areas when some aspect of a window is 
changed. 

eControl Manager: This unit controls 
the use of software buttons, check boxes, 
and dials, all of which can be called on to 
show and alter the status of certain 
variables. 

«Menu Manager: Given à two-dimen- 
sional matrix of menu items (each column 
is a menu title followed by its selections), 
this unit controls the display and behavior 
of that matrix of pull-down menus. 
eText Edit: These routines control ele- 
mentary text entry and editing. Text Edit 
is designed with lots of software “hooks” 
so that you can modify tts behavior but still 
use it, An external unit called Core Edit, 
which must be loaded into RAM, contains 
more sophisticated entry and editing 
routines; Core Edit can handle different 
fonts, sizes, and text styles. 


CONTROL MANAGER 


DESK MANAGER 


DIALOG MANAGER 


TEXT EDIT 


MENU MANAGER 
WINDOW MANAGER 


TOOLBOX UTILITIES 


QUICKDRAW EVENT MANAGER 


FONT MANAGER 


RESOURCE MANAGER 


«Dialog Manager: Dialogue boxes are 
text boxes with several check boxes; usually, 
clicking the mouse button near a box selects 
it (and the action or condition associated 
with it) and unselects the previously 
checked box. An alert box (as in figure Ih) 
alerts you to a potentially dangerous situa- 
Hon and forces you to click on one of two 
buttons, "Cancel" or "OK." The Dialog 
Manager handles the display of and user 
response to a dialogue or alert box. 
«Desk Manager: This unit allows the 
application program to use the desk ac- 
cessories, which are resources thai are 
called in from disk if they are not current- 
ly in memory. 


Applications can be written in Mac 
BASIC, Mac Pascal, or 68000 assembly 
language (usually one of the latter two). 
Both Mac Pascal and Mac BASIC are 
designed so that their keywords directly call 
most of the toolbox routines. Most applica- 
tions that use the routines are essentially 
an endlessly repeating loop that watts for 
an event, determines what kind of event 


it is, and then processes the event. 
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Macintosh System Software Overview 


by Andy Hertzfeld 


The Macintosh is more than a power- 
ful, inexpensive 68000-based desktop com- 
puter, It comes with a built-in personality 
provided by 64K bytes of handcrafted sys- 
tem software contained in tivo ROM chips 
on its digital board. Besides performing 
traditional operating-system functions such 
as memory and file management, the Mac- 
infosh ROM includes the revolutionary 
Quickdraw package and a User-Interface 
Toolbox to help programmers develop ap- 
plications that share a consistent, advanced 
user interface. 

The Macintosh ROM can be thought of 
as an extension to the 68000 instruction 
set, augmenting its 56 basic instructions 
with more than 480 new instructions 
designed for implementing fast mouse- 
based applications. It is implemented en- 
tirely in 68000 assembly-language code 
that has been handcrafted and optimized 
over a period of almost three years. We 
chose assembly language over a higher- 
level language because it was very impor- 
lant for the system to be small and fast. 
The Macintosh is intended to be a very 
high-volume product, and we could afford 
to lavish time and attention on every rou- 


tine, making each one as efficient as pos- 
sible, knowing that our efforts would be 
multiplied by the millions of units that we 
will eventually ship. 

It is somewhat risky to put 64K bytes 
of intricate system software in ROM on a 
disk-based system, but we did it because 
we wanted the machine to have a built-in 
standard user interface. By using our 
ROM-based toolbox, a programmer saves 
development time and precious memory 
space; this provides a positive incentive for 
doing it our way. Also, the price per bit 
of ROM is significantly less than that of 
RAM, and not having the operating 
system load in from disk saves space on 
every disk you have. Application programs 
neuer reference the ROM directly; instead, 
they use compact “trap” instructions that 
are interpreted by the system dispatcher. 
This allows us to intercept any routine to 
fix the program bugs that will inevitably 
arise. 

The Mac's system software design phi- 
losophy emphasizes simplicity, flexibility, 
and high performance. We chose the single- 
application-at-a-time philosophy to help 
keep things relatively simple, The user- 


interface software is designed to be flexible 
because we are still learning how to make 
systems ensier and more fun to use. 
Another reason for designing the software 
this way is that trying to live for years 
with what we thought was best at any 
given time would doom us to eventual 
failure. High performance is extremely im- 
portant in an inleractive system; people 
won't enjoy using a system unless it is very 
responsive. 

About one-third of the ROM is devoled 
to what we call the Macintosh Operating 
System, which contains many components 
found in more traditional systems. It in- 
cludes the low-level device drivers and in- 
lerrupt handlers, an asynchronous I/O 
system, a memory manager, a simple, fast 
file system, a segment loader, and various 
utility routines. The [/O system supports 
swappable, RAM-based device drivers as 
well as its built-in serial, disk, and sound 
drivers. Most I/O and file-system calls can 
be made asynchronously, which allows an 
application to overlap I/O tasks with other 
tasks. The memory manager minimizes the 
fragmentation of available memory into 
small pieces by supporting relocatable ob- 
jects that are always accessed indirectly; 
the memory manager also provides an 
automatic caching scheme by optionally 


(3a) (3b) 


Photo 3: Inside the Macintosh computer. From the front (photo 3a), you can see the video display and the 3%-inch disk drive. From the 
rear (photo 3b), you can see the two main circuit boards (right and bottom), the rear of the video-display tube, the 34-inch disk drive, and 
a row of connectors at the bottom of the unit. The connections go, from left to right, fo the mouse, a second disk drive, two peripherals (these 
are two serial ports), and an external amplifier (for sound output). 
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purging objects as memory grows fuller. 
The file system ensures against loss of data 
by maintaining tags on every block; these 
allow the contents of a disk to be pieced back 
together even if the directory is destroyed. 
Another third of the ROM ts occupied 
by Bill Atkinson's Quickdraw graphics 
package. Quickdraw, which is the corner- 
stone of Apple's “Lisa technology,” is 
responsible for the Mac's extremely fast 
user interaction. lt draws practically every- 
thing you see on the screen, including text 
(in a variety of typefaces and styles) and 
both filled and unfilled rectangles, lines, 
and ovals. It also is capable of representing 
arbitrary areas of the screen called regions 
in a very compact data structure. All 
Quickdraw calls are clipped to the intersec- 
Hon of up to three regions, providing the 
fundamental capability necessary for over- 
lapping windows. Quickdraw also is cap- 
able of recording any sequence of procedure 
calls and saving them as a picture. Pic- 
tures provide an easy, powerful method for 
i phics between applications. 

The final third of the Macintosh ROM 
is occupied by the User-Interface Toolbox, 
a collection of various managers and serv- 
ices intended to help a programmer develop 
applications that conform to the Macintosh 
standard user interface. Its principal com- 


Text continued from puge 35: 

disclosed proprietary technique for 
phase-locking the 68000 to less ex- 
pensive memory, which lowers the 
product cost without sacrificing the 
speed of memory access. 

When the Mac is drawing a hori- 
zontal line of the video display, the 
68000 and the video DMA circuitry 
alternate (interleave) their accesses to 
the RAM address and data lines. 
Since these two can never access RAM 
simultaneously, the 68000 can never 
produce hashing or other glitches in 
the video display by accessing RAM 
at the wrong time. Because of this 
interleaving, the 68000 accesses RAM 
at 3.92 MHz, half of the full 783 MHz 
rate, during the display of a hori- 
zontal line of the screen. This is done 
in the following way: the DMA cir- 
cuitry puts a word from RAM into 
the video shift register; while the 
register is sending out those 16 bits 
serially to the screen, the 68000 uses 
RAM for its own purposes; then the 
cycle begins again with the DMA 
circuitry. 


ponents are resources, windows, menus, 
controls, dialogues, and a text-editing 
package. The window, menu, and control 
managers contain liltle information on how 
individual windows, menus, or controls 
look or behave. Instead, this information 
is encapsulated in definition functions, 
which are kept as resources and swapped 
into memory as necessary to implement 
messages sent by the various managers. 
This provides a very flexible structure 
capable of evolving as we learn how to im- 
prove the user interface. 

Another important goal of the Macin- 
tosh system software is to facilitate the 
passing of data between applications. A 
scrap manager is provided to help ap- 
plications share data. 1t defines two data 
hypes that every application ts requested to 
support (simple ASCII text and Quickdraw 
pictures) and lets applications define their 
own custom types. If provides routines for 
transferring data in and out of the scrap. 

As stated above, Macintosh supports 
only one application running at any given 
time. This restriction is mainly due to 
limited available memory. By making a few 
simple calls to the desk manager, an ap- 
plication may allow many useful mini- 
applications to run concurrently with 
itself. These small programs are called 


When the video display is doing a 
horizontal or vertical retrace, how- 
ever, the 68000 gets exclusive use of 
the RAM at its full speed, 7.83 MHz. 
This has a significant effect on the 
average speed of RAM access. Out of 
the 45 us (microseconds) for each 
horizontal display line, over 12 ys 
(about 27 percent of the time) are oc- 
cupied by horizontal retrace. Of these 
12 us, about 0.5 us is used to send 
data to the sound and disk-speed cir- 
cuitry, while the rest is available to 
the 68000. Furthermore, out of the 
16.626 ms (milliseconds) used to draw 
each complete screen, 1.258 ms 
(about 76 percent of the time) are 
devoted to vertical retrace. Of this, 
about 14 us are used for sound and 
disk-speed control (representing the 
contro] work done at the end of the 
equivalent of 28 unused horizontal 
lines of video), leaving more than 
1.244 ms for the 68000 to access RAM 
at full speed. 

To summarize, the ROM is always 
accessed at 783 MHz, regardless of 


desk accessories and are capable of cut- 
ting and pasting data with each other as 
well as with the major application. We cur- 
renily provide five desk accessories (calcu- 
lator, clock, notepad, control panel for 
default system parameters, and scrapbook). 

By the spring of 1983, it became apparent 
that we would not be able to fit all the 
routines that we had hoped to into our 
64K-byte ROM space. We designed a facil- 
ity to allow some system code (in the 
system resource file) to be swapped in from 
disk to RAM when needed. We now use 
five such RAM-based packages, including 
a fully IEEE-standard floating-point 
numeric package, a standard file dialogue 
package, and an international string 
package that deals with various formats for 
date and time display. 

in summary, the 64K bytes of ROM- 
based firmware provide Macintosh with a 
unique personality and user interface, 
forming the foundation for the development 
of communicating applications that share 
a common user Interface. The Macintosh 
firmware is very fast and flexible, and it 
will be exciting to see all the applications 
that develop from it in the years to come. 


Andy Hertzfeld is a member of the Apple 


screen display. The RAM is accessed 
at 3.92 MHz during screen display 
and at 783 MHz otherwise. The 
average speed of the system is 
around 6 MHz. 

One memory area of interest is the 
sound buffer. Along with associated 
hardware, this buffer enables you to 
create four channels of arbitrary 
sound while using no more than 50 
percent of the 68000's computing 
power. The 68000 performs look-up 
operations every 44 us on up to four 
256-byte waveform tables; the result 
of these lookups is placed in a 
370-byte sound buffer, from which 
the sound hardware fetches 1 byte 
every 44 us to deliver to an 8-bit 
digital-to-analog circuit (DAC). An in- 
ternal VIA (versatile interface 
adapter) can also be used to generate 
a single square-wave tone while 
using an insignificant part of the 
6800('s computing power. 

Mass storage: The Macintosh uses 
à custom version of the Sony 34-inch 
disk and drive (see photo 4). The 
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The Macintosh Memory Map 


The Macintosh memory map contains 
RAM, ROM, and I/O devices that com- 
municate with the 68000 through specified 
memory locations. When the Macintosh is 
turned on (1.¢., at boot-up), the 64K-byte 
ROM maps into the first page of memory 
and is used to get the system started. After 
boot-up, the positions of RAM and ROM 
are changed so that the 128K-byte block of 
RAM occupies the first two pages of 
memory (see figure below). 

The Phase Read area of memory is used 
to determine whether the computer's 
timing signals are correctly in phase with 
each other; this is usually done by ROM 
routines at boot-up. 


ADDRESS (IN 


The VIA (versatile interface adapter) 
locations are used by the Macintosh's 6522 
VIA. This chip gives the Macintosh 
parallel input, output, and interrupt lines, 
shift registers, mouse information, and 
clocks. 

The IWM locations are used by the 
Macintosh's IWM (integrated Woz ma- 
chine), which controls all access to the in- 
ternal 3%-inch disk drive and the optional 
external one. 

The SCC Read and SCC Write locations 
are used for several purposes. They allow 
the SCC (serial communications controller) 
chip to handle two serial ports at rates be- 
tween 30 and 230,400 bits per second. In 


HEXADECIMAL) 


FF FFFF 
F8 0000 
FO 0000 


.]EB 0000 | 


lee 6000 


JDO 0000 


CO 0000 
— BO 0000 


A0 0000 
90 0000 


62 0000 


‘DURING BOOT-UP 
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addition, they allow the SCC to detect 
mouse motion (in conjunction with the 
VIA) and adjust the phase of the Macin- 
tosh timing signals. 

Most programmers will not need in- 
timate knowledge of the Macintosh 
memory map. The 64K-byte ROM contains 
sophisticated routines that take care of low- 
level processes like I/O, memory manage- 
ment, video display, and similar tasks. Ap- 
ple encourages the use of these routines; 
they mean less development time, con- 
formity to the standard Macintosh user in- 
terface, faster programs (ROM always runs 
at full speed), and more memory space for 
programs and disks. 
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The convenient menu lists the programs you've 
stored on your hard disk, organized in any way you 
wish. You can automatically install virtually any 
programs which use Apple's new ProDOS operating 
system"? Including software from Quark, Apple 
Computer and other leading manufacturers. 


Catalyst IIe is an affordable $149. So see your 
favorite dealer today for a complete demonstration. 
And while you're there, look into Quark's other of- 
fice automation tools for the Apple Ile and Apple III. 
Powerful programs that are easy to learn. And use. 
At prices that are as intelligent as the software. 


*Not compatible with programs written for DOS 3.3, Pascal, CP/ My 
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Quark, Catalyst and Word Juggler are trademarks of Quark -—- 
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Photo 4: The Sony 3%-inch disk is encased in a rigid plastic housing, and the oval window 
through which the magnetic medium is accessed is protected by a metal shutter that slides 
out of the way when the disk is inserted in the drive, These factors help protect the disk from 


casual use. 


drive can store 400K bytes on a 
single-sided 34-inch disk; the Mac is 
designed to be able to use double- 
sided drives to get 800K bytes per 
disk, an option that Apple may pur- 
sue at a later date. The standard Sony 
3%2-inch disk (used to date by Hew- 
lett-Packard and other vendors) puts 


70 tracks of data at 135 tpi (tracks per 
inch) onto each disk. At Apple's urg- 
ing, Sony now makes the drive in 
another model that has 80 tracks of 
data at 135 tpi. As a comparison, the 
Hewlett-Packard HP 150 uses the 
70-track version and conventional 
sectoring to get 270K bytes per single- 
sided disk. 


Sharing Data among Programs 


Macintosh programs, if they are de- 
signed in accordance with Apple guide- 
lines, will be able to trade data among 
themselves without one program having 
to know anything about the nature of the 
others. This is done through use of a 
shared memory area called the clipboard 
and the standardization of the data that can 
be stored in it. 

The clipboard is a relocatable piece of 
memory that is not erased when a new pro- 
gram replaces an older one. It is used as 
follows: the first program copies data into 
the clipboard, the second program replaces 
the first with ils own code and data, and 
the data in the clipboard is added to the 

. data now in memory. The clipboard can 
contain a variable number of data items, 
though every item must be of a different 
type. Each data item consists of a four- 
character data-type identifier, a 32-bit 

length (in bytes), and a stream of bytes that 
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makes up the actual contents of the data 
item. 

Programs are free to implement their 
own data types. Apple has defined two— 
text and Quickdraw pictures—and en- 
courages every program to be able to read 
both and write at least one of these data 
types. Text is a simple ASCII string of 
characters without any information on the 
size, font, or position of the text. Quick- 
drato pictures are defined as a sequence of 
commands that can be understood by the | 
Quickdraw routines. A Quickdraw picture 
can contain displayable text (which does 
include information on text size, font, and 
position on the screen), a sequence of 
elementary graphics commands that will 
recreate the image, or the image described 
as a stream of bits. These two data types 
provide a guaranteed means of communica- 
tion among Macintosh programs. 


In addition to the change to 80 tpi, 
Apple contracted Sony to modify the 
drive in several other ways. Two 
changes allow the Sony drive to 
mimic the behavior of the Lisa 
“twiggy” drives (which were original- 
ly chosen for use in the Mac): disk 
ejection under software control and 
variable disk-rotation speed. The first 
change allows the Mac to ensure that 
a disk is correctly updated before it 
is surrendered to the user (that is, 
you can't take a disk out of the drive 
until the Mac software permits it). 
The second change enables the Mac 
to record onto the disk at a constant 
linear density (which means you can 
put more data on the outermost 
tracks), as opposed to the constant 
radial density approach most com- 
puters use (which puts the same 
amount of data on each track regard- 
less of position). 

The Macintosh’s drive rotates 
under software control between 390 
and 600 rpm (revolutions per minute) 
and transfers data at the rate of 
489.6K bits per second (bits as re- 
corded on the disk, not decoded data 
bits). Most computers use a disk- 
controller chip instead of the pro- 
cessor to control the drive. The Mac 
(like the Apple IT) uses its processor 
to directly control the drive. Because 
the Macintosh can control more disk- 
related parameters than the Apple II 
(the variable motor speed, for exam- 
ple), Macintosh owners will be 
treated to an even greater wealth of 
copy-protection schemes than Apple 
Il owners enjoy. Also, the Macintosh 
drive uses modified group code record- 
ing to encode data onto the disk. This 
technique, invented by Steve Woz- 
niak for use with the Apple II, en- 
codes 6 bits of data into an eight- 
transition group that is recorded onto 
the disk surface. 

Keyboard: The keyboard has 58 
keys; the left Shift key is split on the 
international version of the Macin- 
tosh, giving it a total of 59 keys. The 
keyboard includes Return, Caps 
Lock, and Shift keys in their usual 
places, two Option keys, and a 
cloverleaf command key (see photo 
5). Combinations of the Shift, Caps 
Lock, and Option keys give each key 
up to six meanings; the command key 


acts as a modifier and is often used 
with a letter key as the keyboard sub- 
stitute for a mouse-selected menu 
item. The keyboard contains an 8021 
microprocessor and is connected to 
the main box by a four-wire bidirec- 
tional serial connection. The connec- 
tions on both ends use the same kind 
of square modular plug found in 
most telephones. 

Mouse: The Mac's one-button 
mechanical mouse, about the size of 
a pack of cigarettes, is essentially the 
same as the Lisa's; it differs only in 
the shape of the plastic housing. The 
mouse is used to position the cursor 
on the screen; when you slide the 
mouse over a horizontal surface, the 
cursor moves in the same direction 
on the screen. 

Serial bus: The Macintosh's serial 
bus is very important because it is the 
way that most future peripherals (ex- 
cept the second 3%-inch disk drive 
and the keypad) will connect to the 
computer. The bus can run in two 
modes: with an external clock, it can 
transfer data at up to 1 megabit per 
second; with internal clocking (which 
embeds clock bits in the data stream 
itself), it can transfer data at up to 
2304K bits per second. The latter 


scheme will be used to connect most 
peripherals, which need only a low 
to medium data-transfer rate, to the 
Macintosh in a passive daisy-chained 
line. This scheme implements what 
the Mac's designers call "virtual 
slots” 

Virtual slots have several advan- 
tages over conventional hardware 
peripheral slots. They reduce the 
potential problems inherent in any 
added mechanical connection (a 
serial interface connector has fewer 
pins than a typical interface board). 
They reduce RFI (radio-frequency in- 
terference) by keeping the main box 
leakproof and allowing easy, inex- 
pensive shielding of the serial line, 
By deciding that peripherals will 
supply their own power, the Macin- 
tosh designers were able to stream- 
line the power supply of the main 
box without worrying about the 
power needs of unspecified future 
peripherals. Finally, virtual slots 
eliminate the need of peripheral 
cards to insert themselves some- 
where in the computers memory 
map; the unchanging memory map 
creates a known, unchanging system 
architecture that all software design- 
ers can be assured of, regardless of 


the peripherals connected, 

The virtual-slot scheme is both 
practical and elegant; it offers a 
simple, standard way to connect un- 
specified future peripherals. The 
230.4K bit-per-second data-transfer 
rate is high enough to meet the needs 
of most perípherals— printers, 
modems, plotters, music synthe- 
sizers, and so an. However, one class 
of add-on card will not work using 
this scheme: processor cards like the 
Microsoft Softcard, which allow a 
computer to run another processor's 
software. Such cards require full ac- 
cess to the data and address lines and 
will not work via a serial "virtual 
slot" As a result, despite some 
rumors to the contrary, the Macin- 
tosh will never use IBM PC- or MS- 
DOS-based software. 

Power supply: Apple designed two 
power supplies for the Macintosh. 
The first one uses a 60-watt switch- 
ing power supply similar to one used 
in the Apple II family; it can operate 
on 85 to 135 V AC at either 50 or 60 
Hz. For technical reasons, use of this 
power supply would have delayed 
the introduction of the machine, so 
Apple designed and produced a 
simpler nonswitching power supply 


Photo 5: The Macintosh keyboard. 
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(105 to 130 V AC, 60 Hz) for initial use 
in the first U.S. models of the Macin- 
tosh. The first switching power sup- 
ply will be used later in the year for 
the international model and possibly 
for the U.S. model. 

The supply was designed to drive 
two twiggy disks; when the design 
was changed to include two 34-inch 
disks instead, the supply had a 
sizable margin of unused power. 


System Software 
As stated before, the Macintosh 
contains 64K bytes of ROM accessed 


You can unlock new system capabilities with high-per- 
formance S-100 boards from Seattle Computer. All are 
IEEE-696 compatible. But, for innovative systems that 
demand performance beyond the limits of conventional 
S-100 boards, you'll want to know more about these 
Seattle Computer products. For example, with our 

8 MHz 8086 CPU, you'll be able to build systems 


at 783 MHz. The ROM contains most 
of the Mac operating system and a set 
of optimized 68000 routines called 
the Macintosh User-Interface Tool- 
box. The operating-system software 
interacts at the lowest level with the 
hardware; it includes such things as 
device drivers and memory- and file- 
management routines. The toolbox 
contains various routines that let you 
manipulate windows, text, the 
mouse, pull-down menus, desk ac- 
cessories, dialogue boxes, fonts, and 
other aspects of the Mac user inter- 
face. These are high-level routines 
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that run faster and consume less power than before. m 


Take a closer look: 


8086 CPU Set: 8 MHz 8086 CPU * CPU Support 
board includes a console serial port, a second serial 
port, Centronics parallel port, vectored interrupt 

controller, four 16-bit timers and EPROM monitor 


for 8086 » MS-DOS 2.0 plus development utilities l, Lem = 


* 8087 numeric coprocessor is optional 
* Single Qty: $595.00 


64k Static RAM Fully static design makes inter- 
facing easy * Compatible with a variety of CPU 
and DMA devices * High-speed (85 ns) RAMs 
operate to IO MHz with no wait states * IGk , 
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and four 5.25" floppy disk drives simulta- 
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10 MHz CPUs = Single Qty: $325.00 
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sions are available * These RS-232 ports 
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“data terminals" * 36" cables included 
* Single Qty: $280.00 (4-port) 

$210.00 (2-port) 
For the whole story on high-performance 
Seattle Computer S-100 boards. call: 

1-800-426-8936 
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that perform the details of such com- 
plicated operations with minimum 
programming on the application de- 
signers part. For example, the 
window-management routines take 
care of correctly redrawing the dis- 
play when a window is moved or 
changed. For more details, see the 
text box "The User-Interface Toolbox" 

The designers intend for you to ac- 
cess all ROM routines indirectly via 
the 68000 "line 1010 unimplemented" 
instructions, which receive their ad- 
dresses from a table in RAM; this 
table can be changed to point to other 
routines, thereby allowing future ver- 
sions of Mac software to patch the in- 
evitable bugs that will be found in the 
Mac ROM. Because the application 
drives the ROM routines (instead of 
the other way around), the Macin- 
tosh is an "open" system whose 
behavior is completely determined by 
the contents of the disk inserted into 
it—that is, software designers can use 
the ROM routines to create a "stan- 
dard" Macintosh application, or they 
can write their own code to create an 
application that behaves the way they 
want it to. 

Although the designers of the 
Macintosh have a general philosophy 
of allowing only one application pro- 
gram to be open at a time, they have 
included in the main menu a collec- 
tion of short, useful programs that 
can run without forcing you to end 
your current program. Apple calls 
these programs desk accessories. Many 
of the accessories are simply con- 
veniences—the clock accessory, for 
example, shows you the current date 
and time—but a very powerful ac- 
cessory is called the scrapbook. Or- 
dinarily, you can cut and paste data 
from one document to another by 
cutting the data into the clipboard, 
loading in the new document, and 
pasting in the data; this process 
would be tedious if you had several 
items of the same type to cut and 
paste. The scrapbook is a sequence 
of data items—text or graphics—that 
can be stored or recalled together, 
thus minimizing the number of 
document changes and allowing you 
to recall often-used data items easily. 
The scrapbook is actually imple- 
mented as a disk file; as a result, it 
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tends to be rather large. 

System software reacts to all pe- 
ripherals on an asynchronous basis— 
peripherals compete for the attention 
of the 68000 by sending it interrupts, 
which the 68000 services according to 
the level of the interrupt. This keeps 
the 68000 from being tied exclusively 
to a peripheral—for example, to the 
3%-inch disk drive waiting to get up 
to its full speed—when it could be 
doing something more useful. The 
Mac's designers have managed to do 
this even with high-speed periph- 
erals that usually require the full at- 
tention of a processor. For example, 
disk and serial-port routines have 
been dovetailed to permit the use of 
both peripherals at the same time. 


Disk Reliability 

Reliability was one of the main 
reasons that Apple decided to use 
the 3¥%-inch Sony disk drive instead 
of the 5%-inch twiggy drive. (A pro- 
jected shortage of twiggy drives was 
another reason.) Apple is expecting 
the Macintosh to be the first real 
consumer-oriented computer, and it 
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sees the magnetic medium as being 
more likely to fail than the elec- 
tronics. The Sony 3'4-inch disk is bet- 
ter suited to the consumer environ- 
ment. The drive can hold an accept- 
able amount of storage per disk, and 
the small disk, with its rigid shell and 
normally closed access window, is 
less likely to suffer from bad handling 
than a conventional 5%-inch floppy 
disk. In addition, the magnetic 
medium is connected to a steel hub 
that the drive mates with and rotates. 
This is an improvement over 5%-inch 
floppy-disk drives, which clamp the 
Mylar edge of the center hole. The 
3V5-inch disk hub is needed to get ac- 
curate enough disk-head placement 
to make a data density of 135 tracks 
per inch possible. 

The data on the disk is encoded in 
a way that enables the Macintosh to 
recover from some disk medium or 
disk file errors. The file directory is 
duplicated in a normal disk file 
(which can be used if, for some 
reason, the directory is damaged). 
Also, each black of data on the disk 
includes a 12-byte identifier that gives 
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the file number, sequence-within-file 
number, and date/time stamp for the 
data in the rest of that block; this can 
be used in many situations to recover 
most or all of the data on the disk. 


Applications and Languages 

Neither application software nor a 
language is included in the basic 
Macintosh package. However, a two- 
program set will be available for $195; 
both programs require the recently 
introduced Imagewriter printer to 
print things out. The first program is 
Mac Paint, the drawing program we 
looked at earlier. Created in house at 
Apple, Mac Paint is limited to draw- 
ings that will fit on one 8%- by 
Tl-inch page. Mac Paint is unlike the 
Lisa drawing program (Lisa Draw) in 
that it manipulates the drawing on a 
bit-by-bit level (a Lisa Draw drawing 
is stored as a collection of elementary 
objects—circles, text, boxes, etc,). This 
representation makes some things, 
such as arbitrary erasures, easier on 
the Mac and other things, such as de- 
leting a single object within the draw- 
ing, harder. 
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tion on Dysan software duplication, fill 
out and return this coupon today, or 
call (800) 551-9000. 


i 8 Dysan. 
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Dysan Software Duplication Division 
5201 Patrick Henry Drive 

Santa Clara, CA 95050 

(800) 551-9000 

(408) 988-3472 


Please send me more details on 
Dysan's Software Duplication Services. 
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Figure 3: The Mac Write word-processing pragram. 


The second program in the set is 
Mac Write (figure 3), which was 
created out of house for Apple and 
can handle documents up to 10 
single-spaced or 20 double-spaced 
pages. Like Lisa Write, Mac Write can 
handle multiple fonts and sizes as 
well as variations achieved by adding 
any combination of five modifiers— 
underline, boid, italic, outline, and 
shadow. 

Apple Macintosh Pascal, Assem- 
bler/Debugger, BASIC, and Logo will 
cost $99 each; the first two will be 
available during the second quarter 
of 1984, and the other two will follow 
in the third quarter. The Logo is from 
LCSL which developed Apple II 
Logo. Both the BASIC and Pascal 
compile on a line-by-line basis into an 
intermediate pseudocode, which 
gives them the speed of compiled 
languages while retaining the mterac- 
tive nature of interpreted languages. 
Both languages use separate win- 
dows for program source code and 
output, and both can be debugged 
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on a line-by-line basis. Both have 
graphics and mouse commands that 
call on the toolbox routines in ROM, 
and both use floating-point arith- 
metic routines (in RAM) that meet 
the IEEE-754 floating-point standard. 
Mac Pascal, which was created out 
of house, is interesting in that it is the 
only Pascal I know of that can be ex- 
ecuted interactively. Another nice 
feature is its syntax checker, an item 
that can be called from its "Run 
menu. This menu item is often 
handy for finding those petty syntax 
errors to which Pascal code is prone. 
Mac BASIC was created in house 
by Donn Denman, who worked on 
Apple IH Business BASIC. An inter- 
active, multitasking BASIC, it can ex- 
ecute multiple copies of the same 
program or multiple programs simul- 
taneously; each program and each 
running task has its own window. 
Other Apple programs announced 
for delivery in 1984 include Mac Ter- 
minal (which emulates the DEC 
VT52 and VT-100 and Teletype ASR33 


terminals—available first quarter, 
$99). Also planned are Mac Draw (an 
object-oriented drawing program) 
and Mac Project (a scheduling and 
project-management program). 
These are both Macintosh versions of 
two Lisa application programs; each 
costs $125 and will be available in the 
third quarter of 1984. 


Third-Party Software 

Apple has not spent all its energy 
trying to write all the software that 
the Macintosh needs. Instead, it has 
created two exemplary Macintosh 
packages and gone to third-party 
software developers to get them to 
create the bulk of available Macintosh 
software. Apple estimates that by the 
time you read this, the Mac will be 
in the hands of more than 100 soft- 
ware vendors. 

At the time this was written, some 
software developers had made com- 
mitments to market Macintosh soft- 
ware. Microsoft Multiplan and 
BASIC will be available at the Mac's 
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Listing 1: Graphics (listing 1a) and text (listings 1h and 1c) as printed by the Macintosh and the Imagewriter printer. The fext shown 
in listings 1b and 1c is representative only; some of the fonts shown may not be included with Mac Write or may haue different names. 
Listing Ib is text printed out in high-resolution mode; listing Ic shows the same text printed ou! in medium-resolution mode. These 
print samples are reproduced at the same size as the originals. 
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By the Way. 


«No, we didn't misspell the name. "McIn- 
tosh” is the apple, but “Macintosh” is the 
Apple computer. The product's original 


code name was misspelled by its first users, 
and Apple decided to stay with that 
spelling. 

*The Mac Write program was originally 
named “Macauthor,” and the Mac Draw 
program was originally named “Mackel- 


introduction; Microsoft File, Chart, 
and Word will be available by mid- 
February. Lotus is working on con- 
verting its popular 1-2-3 spreadsheet 
program. Software Publishing Cor- 
poration will have its PFS File and 
PFS Report programs available some- 
time in April. 


Optional Hardware 

The Macintosh uses Apple's new 
$495 dot-matrix Imagewriter printer, 
the only printer that is supported by 
the current print driver within the 
Macintosh. To get its level of graphics 
and text quality (see listings 1a 
through 1c), the Imagewriter usually 
stays in a graphics mode that prints 
a single column of dots for every byte 
sent to it by the Mac. However, the 
Imagewriter can print text in three 
modes: a high-resolution mode 
(listing 1b), a medium-resolution 
mode (listing 1c), and a draft mode 
that uses the printer's built-in char- 
acter set for quick text-only printing. 
(I found I prefer the medium- over 
the high-resolution text.) Although 
the Imagewriter could hardly be 
called fast, it is not unacceptably 
slow, and it is considerably faster 
than the Apple Dot-Matrix Printer 
running under the Lisa computer's 
parallel port. 

Two other pieces of hardware are 
an external disk drive (at $395, 
available during the first quarter) and 
a numeric keypad ($99, at introduc- 
tion). The external disk driver con- 
nects to the main unit via a dedicated 
"second disk" connector in back. 
When the keypad is connected, the 
keyboard line runs from the Mac, 


angelo," People at Apple decided that the 
names were too cule to use; they were 
right. 

sApple is one of those exceptional com- 
panies that gives its employees credit in- 
stead of commanding them to work in ano- 
nymity behind the corporate name. The 
names of the hundred or so employees who 
worked on the Macintosh are molded into 


through the keypad, and into the 
keyboard itself. Another product, an- 
nounced but not scheduled, is exter- 
nal hardware that will give the Mac 
IBM 3270 emulation capability. 


Documentation and Training 

In its ads, Apple is stressing the 
necessity of going to a Macintosh 
dealer and trying the computer out. 
Once you have bought it, though, 
you will probably be learning how to 
use the Mac on your own. Apple will 
help you in this process by providing 
you with a cassette/disk combination. 
You boot up the 3%-inch disk tutorial 
and listen to the interactive lesson 
provided on the cassette. (Of course, 
you have to have a cassette player.) 
Although I have not seen the cas- 
sette/disk tutorial program, | think it 
will work well; text-only tutorial pro- 
grams are fine, but many buyers of 
the Mac will benefit from the warmth 
of a human voice teaching them. 

I saw final-draft copies of only two 
Macintosh product documents. Ex- 
plore Mac Paint is a booklet (about 25 
pages) that teaches you about Mac 
Paint by showing you what it does. 
lt is very easy to read because it has 
more pictures in it than text. Mac 
Write is much longer and looks more 
like conventional documentation. It 
is sensibly divided into three sec- 
tions: "Learning Mac Write" (a do-by- 
example tutorial that shows you most 
of the features of the program), 
"Using Mac Write" (a "cookbook" 
showing you how to accomplish 
many common tasks), and "Refer- 
ence.” All in all, the documentation 
should be quite good. 


the inside face of the plastic rear housing. 
Don't iry to look for them, though; the 
Mac is not supposed to be opened except 
by repair people. 

«The Macintosh is not going to be strictly 
a “serious” computer. Some of the software 
engineers at Apple are very excited about 
the great games that could take advantage 
of the Mac's computing power and high- 
resolution graphics. I saw an incredible 
game that has Alice (of Wonderland fame) 
dodging animated chess pieces in 3D. 


Service 

The Macintosh has no user-service- 
able parts. Unlike the Lisa computer, 
the Mac is not meant to be opened by 
the user; you are expected to return 
your Mac to an authorized Apple ser- 
vice center for repair. The Mac comes 
with Apple's standard 90-day parts- 
and-labor warranty. You can also buy 
a one-year maintenance contract. Ac- 
cording to Apple, other service plans 
will be available, including options 
for large-volume purchasers of the 
Macintosh. 


Caveats 

I wrote this article after two days of 
meetings with various members of 
the Macintosh staff, studying pre- 
liminary Mac documentation, mak- 
ing numerous phone calls to Apple, 
and working for several days (over a 
period of weeks) with a Macintosh 
computer. ] used several final-draft 
versions of Mac Write and Mac Paint, 
though I occasionally found oper- 
ating-system features that "crashed" 
the system or weren't yet imple- 
mented. Apple was stil making 
minor changes to both software and 
pricing when this was written. 


Commentary 

There is a lot to like about the 
Macintosh; it is a superb example of 
what American technology can do 
when given the chance. The simple, 
compact, economical design, the vir- 
tual slots, and the enhanced perform- 
ance of 128K bytes of memory be- 
cause of the 64K-byte ROM code are 
all important innovations done well. 

I'm glad that Apple decided to go 


February 1984 © BYTE Publications Inc. 51 


THE 2720 S. Harbor Bivd., Suite E, Santa Ana, CA 92704 


| SERVICE, COMPUTER AND SOFTWARE STORE 
COMPATIBILITY, and LOW PRICE, | 


are among the many factors to consider when purchasing a 
printer. At the PRINTER STORE we specialize in printers, so 
our professional staff can help you choose the right printer for 
your personal and business needs. Every Printer Purchase 
includes: 
1) Low Prices 3) Free Technical Support 
2) Same Day Shipping 4) Full Service Option 


nail 


—o RE 


—á— 


t Ó— 480 BROTHER HR- 15 
e 110 CPS, Bi-Directional, Logic * 13 CPS - Bi-directional - Super & 
Seeking Subscript 
* 24x8DotMatrix 10,12, 16.7 CPI, — * 10. 12. 15 and Proportional Spac- 
Plus Proportional Spacing Ha Mies 
e Parallel and Serial Port a Su iol Tractor, Sheetfeed and 
Standard $ 395 á $ 485 
DOT MATRIX PRINTERS LETTER QUALITY PRINTERS 
ae BEHINE BROTHER SERIES 
ad AM $ CALL de SCALE 
Ico errori orco $ CALL HR-15 ae a $ 485 
OKIDATA SERIES alu. MANET $ CALL 
| — — $ CALL 
i NM eer 9 CALL COMREX SERIES 
MA stellt te a oS CALL Ein] a eat t foi mme $ CALL 
C. ITOH SERIES GRE Lo rev on (5$ CALL 
8510 Prowriter......... ..$395 CR-25 «2.6... 0. eee $ CALL 
Prowriter Il .........05- $ CALL 
C. ITOH SERIES 
MANNESMANN TALLY SERIES F-1040 CPS ........... $ CALL 
SONG PERDE $ CALL F-11055 CPS ........... $ CALL 
MF | RS 0 $ CALL 
MT TBUL oues Iu $ CALL NEC SERIES 
jn — 2$ CALL 
IDS SERIES cili P———— $ CALL 
Microprism 480 oo. cee es 9 395 2050 ...... ROME wai ee $ CALL 
Prism 80, 132 ....... $ CALL sc FETTE $ CALL 
ooo -———— $ CALL 
GEMINI SERIES 3550 ..... a (5$ CALL 
Gemini 10X....... 2$ CALL a. E $ CALL 
Gemini 15X............ $ CALL YT i oaia mue $ CALL 
Delta 10....... T ,.$ CALL NEC Accessories ........ $ CALL 
Toshiba P 1350 ......... „$ CALL 


~ We carry a full line of Cables and Accessories — 
buone nena re. Call (714) 241-0701 and ask us about... 


We are so confident of our LOW PRICES and SUPPORT that we are going to ask you to make the 
inital investment by calling us. In return. when you buy your printer from uis we will rebate the cost 
of your call and deduct it from your invoice 

HOW TO ORDER: Our phone lines are open from Ba m to6pm PST Monday-Friday We accepi 
VISA, MASTERCHARGE jat no extra chargel personal checks lake lwo weeks to clear COD's 
accepted. Same-day shipment on orders placed bolora 1 p.m Manulacturer s warranly apphcable 
on all equipment. Prices subjecti to change 


52 February 1984 © BYTE Publications Inc. Circle 302 on inquiry card. 


with a Sony 3%-inch disk (as com- 
pared to the Lisa 1, which needs spe- 
cial, expensive, hard-to-get twiggy 
floppy disks). However, I'm disap- 
pointed that both Apple and Hew- 
lett-Packard have used nonstandard 
formats that are incompatible with 
each other. It would have been nice 
to start the widespread use of the 
Sony microfloppy with a standard 
disk format, but the incentive to 
sacrifice standardization for perform- 
ance is one of the drawbacks of a 
competitive industry. 

I also feel strongly that the basic 
Macintosh package should include 
two disk drives. With a one-drive sys- 
tem, it will take at least eight disk 
swaps to back up a 3'^-inch disk. 
How many people (especially nov- 
ices) will go to this trouble, and how 
many will suffer when they don't? (I 
am not alone in feeling this way; the 
first thing two BYTE editors said 
when they first saw the Macintosh 
was, "Only one disk drive? You've got 
to be kidding!" After numerous disk 
swaps when trying to load Mac 
Paint from one disk and a drawing 
from another, I am convinced that 
most users will eventually buy the 
second disk drive.) 

At the time this was written, Apple 
was committed to a totally unbun- 
dled pricing of the Macintosh—that 
is, the basic Macintosh package (at 
$1995 to $2495) includes the main 
unit, the keyboard, the mouse, 


|| necessary cables, a tutorial disk, and 


a disk containing the operating sys- 
tem. Everything else—Mac Write, 
Mac Print, all languages, the Image- 
writer printer, and the second disk 
drive—is priced separately. Since 
manufacturers want to claim the 


|| lowest possible price for their prod- 


ucts, unbundling is common (IBM, 
for example, introduced the IBM PC 
with a low-end model, 16K bytes of 
memory, and a cassette port for 
$1265). True, the low-end Macintosh 
is far more complete than most 
manufacturers low-end products, 
but Apple has taken unbundling far- 
ther than any other microcomputer 
vendor—no one has sold a computer 
without BASIC (or some other lan- 


guage) in years. 
A usable Macintosh system with 


Mac Write, Mac Draw, a program- 
ming language, and the Imagewriter 
printer costs from $2589 to $3189; a 
second disk drive will add another 
$395. Apple would be wise to make 
this package available at a dis- 
counted package price, just as it now 
does for the Apple He. Apple con- 
tends that the Macintosh will be- 
come a home machine because office 
users will take it home a few times 
and like it enough to buy themselves 
one for their personal use. However, 
the Mac is still too expensive to 
penetrate the home market signi- 
ficantly; that will be left to less 
expensive machines, such as the 
Commodore 64, the IBM PCjr, the 
Apple II family, and the Coleco 
Adam. 

Finally, 1 have to point out that, 
although Apple's advertisements call 
the Macintosh a 32-bit system, its 
MC68000 processor is generally re- 
garded as a 16-bit processor (the 
limiting factor is its inability to deal 
with multiplicands greater than 16 
bits}. This is no different from the 


vendors of some other 68000-based 
microcomputers, but I hate to see 
Apple hyping a machine that easily 
stands on its own merits. 


Conclusions 

Exactly a year ago, in a product 
description of the Apple Lisa com- 
puter, I said, "Technology, while ex- 
pensive to create, is much cheaper to 


The Macintosh is still 
too expensive to 
penetrate the home 
market significantly; 
that will be ieft to less 
expensive machines. 


distribute. Apple knows this machine 
is expensive and is also not unaware 
that most people would be incredibly 
interested in a similar but less expen- 
sive machine. We'll see what hap- 
pens." 

Now we have seen what has hap- 
pened, and it is rather impressive. 
The Lisa computer was important 


because it was the first commercial 
product to use the mouse-window- 
desktop environment. The Macin- 
tosh is equally important because it 
makes that same environment very 
affordable. It is alse important 
because it is a second-generation 
design that, in several areas, im- 
proves on the original. 

The Macintosh will have three im- 
portant effects. First, like the Lisa, it 
will be imitated but not copied. In the 
year since the Lisa was announced, 
dozens of hardware and software 
companies have announced products 
that duplicate part of the Lisa user 
environment—the mouse, the win- 
dows, the integrated software. Some, 
like Microsoft's mouse-based series of 
packages and Visicorp’s Visi On, have 
tried to mimic that environment on 
a smaller, less expensive machine 
(the IBM PC) with only partial 
success. 

In a similar way, companies will be 
out to imitate the Macintosh, but 
their attempts will be less successful. 
Those companies that try to imitate 
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MODEL 7125 EPROM PROGRAMMER 
Programa and Reed: 


NMOS NMOS CMDS EEPROM MPU'S 
2506 2755 27076 F213 8748 
2516 2716 3132. SIH B748H 
2532 2742 Ch716 — X2816 A749H 
2564 27324  27C54  4BOI&6 8741 
68765 — 2764 [28164 8742H 

2712B 8741H 
8755 27256 8751 
5133 
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the Mac on other machines will have 
trouble matching its price/perform- 
ance combination. So far, attempts to 
imitate the Lisa by enhancing an ex- 
isting computer (usually an IBM PC) 
have been given the benefit of the 
doubt because they are less expensive 
than the Lisa; attempts to imitate the 
Macintosh will now have a harder 
time because the Mac with software is 
about as cheap as the host hardware 
alone. 

The only other way to match the 
Mac would be to design an entirely 


new system that would be compar- 
ably priced. This will probably not be 
attempted; only a few corporations 
have the ability to duplicate Apple's 
design and manufacturing effort, and 
still fewer will make such a large 
financial commitment. (Apple is the 
only American company that does 
not live under the tyranny of next 
quarter's profits; if any company tries 
to duplicate Apple's effort, it will 
probably be a Japanese one.) Those 
that try will find it hard to create 
similar technology that competes 
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with the Macintosh in size and price; 
Apple is confident that a number of 
its components and manufacturing 
techniques will be difficult to copy. 
Even though Apple has suffered 
from carbon-copy Apple II machines, 
it does not expect to have the same 
thing happen with the Macintosh. 

Second, the Macintosh will secure 
the place of the Sony 3'^-inch disk as 
the magnetic medium of choice for 
the next generation of personal com- 
puters. I was disappointed when I 
first saw that the Mac used the 
3'4-inch disk—"' Another disk format 
to contend with;" I thought, "and you 
can't use disks from the Lisa.” (You 
vill be able to use Mac disks with the 
new Lisa 2; see "Apple Announces 
the Lisa 2,” on page 84.) Once I had 
heard Apple's line of reasoning, 
though, I had to agree with its choice. 
Hewlett-Packard's HP 150 is the only 
other major computer to use the 
Sony 3%-inch disk to date; Apple's 
use of it will tip the scales in Sony's 
favor, and other manufacturers will 
follow. 

Third, the Macintosh will increase 
Apple's reputation in the market; in 
fact, to some people Apple will be as 
synonymous with the phrase "per- 
sonal computer" as IBM is synony- 
mous with "computer" The Mac will 
compete with IBM's PC, not its 
cheaper sibling, the IBM PCjr. Many 
business users will stay with the 
"safer" IBM PC. However, people 
new to computing and those who are 
maverick enough to see the value and 
promise of the Mac will favor it. The 
Mac will delay IBM's domination of 
the personal computer market. 

Overall, the Macintosh is a very im- 
portant machine that, in my opinion, 
replaces the Lisa as the most impor- 
tant development in computers in the 
last five years. The Macintosh brings 
us one step closer to the ideal of com- 
puter as appliance. We're not there 
yet—at least, not until the next set of 
improvements (which, in this in- 
dustry, we may see fairly soon). Who 
knows who the next innovator will 
be? m 


Gregg Williams is a senior editor at BYTE. He 
can be reached at POB 372, Hancock, NH 03449. 
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The AMDISK-I Micro-floppy disk system is an 
engineering breakthrough in disk size, storage 
capacity, media protection and user conven- 
ience. It's fully compatible with your Apple I|** 
and Apple lle and is furnished with an in- 
terconnect cable. Enjoy a full 286K storageT 
capability and the extra convenience of the new 
3” hard plastic encased diskette. Packed 10 per 
box, the disk cartridge fits into a shirt pocket and 
is easy to mail. 


Suggested Retail Price.... $299 (3" cartridge $6.99 ea.) 


PRESS 'RETURN' KEY TO BEGIN COPY -l 


AFTER YOUR FIRST DRIVE 
GO WITH AMDISK. 


The Amdisk Single Drive system is ruggedly con- 
structed for years of trouble-free operation and is 
backed with our 90 day warranty on parts and 
labor. 


Just circle the reader service number for com- 
plete specifications. 


* Apple llis a registered trademark of Apple Computer, Inc. 
t Requires recording on both sides 


2201 Lively Blvd. * EIk Grove Village, IL 60007 F. COP 
(312) 364-1180 TLX: 25-4786 , A— ————— 


REGIONAL OFFICES: Calif. (714) 662-3949 * Texas (817) 498-2334 
Amdek.. . your guide to innovative computing! 
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mom probably got your own 


tale of woe. 


It goes something like this: 
the people who sold you your hardware 
and software told you to call them with 
the slightest problem. Not to even 
hesitate. No matter how trivial. 

Day or — 

_ But that was before you purchased, 
while you were still tomorrow’s 
challenge. 

Now you're yesterday's conquest, 
and things have changed a little. 

.. It'snot that you're being totally 
ignored—nothing that damning. 

But you've discovered that most 
of your questions deal with “after prod- 
ucts,” an area the manufacturer cares 
little about. 

He's not exactly a storehouse 
of knowledge. His inventories are only 
so-so. And he's definitely not price 


ov. l 
t you need is a supply store. 
One that’s tailored to the computer age. 
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Left to right: Andy Hertzfeld, Chris Espinosa, Joanna Hoffman, George Crowe, Bill Atkinson, Jerry Manock. 


An Interview: The Macintosh 


Design Team 
The making of Macintosh 


On October 14, 1983, the design team for Apple Computer Inc.'s new Macintosh computer met with BYTE Managing Editor 
Phil Lemmons at the company's Cupertino, California, headquarters. In the dialogue that followed, Bill Atkinson, Steve Jobs, 
Andy Hertzfeld, Larry Kenyon, Joanna Hoffman, Burrell Smith, Dave Egner, Chris Espinosa, Steve Capps, Jerry Manock, 
Bruce Horn, and George Crowe discussed the evolution of their brainchild. 


BYTE: How did the Macintosh pro- 
ject begin? 

Jobs: What turns on Andy and 
Burrell and Chris and Bill and Larry 
and everyone else here is building 
something really inexpensive so that 
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everyone can afford it. It’s not very 
many years ago that most of us in this 
room couldn't have afforded a $5000 
computer. We realized that we could 
build a supercheap computer that 
would run Bill Atkinson's amazing 


Quickdraw and have a mouse on it— 
in essence, build a really cheap im- 
plementation of Lisas technology 
that would use some of that software 
technology. That's when the Macin- 
tosh as we know it was started. 


Hertzfeld: That was around January 
of 1981. 

Smith: We fooled around with some 
other ideas for computer design, but 
we realized that the 68000 was a chip 
that had a future and had... 

Jobs: Some decent software! 
Smith: And had some horsepower 
and enough growth potential so we 
could build a machine that would live 
and that Apple could rally around for 
years to come. So we looked at what 
the Lisa group was doing and knew 
that the designers were onto some 
really hot ideas. They have a lot of 
very advanced things they want to do 
with Lisa. Mac basically does one 
thing at a time as opposed to doing 
several things simultaneously. The 
memory-management unit that's 
critical for a Lisa application, for ex- 
ample, becomes something we can 
do without very nicely. Our real goal 
was to design a great system with just 
a bit map and based on a 68000 but 
also a really cheap system. Could we 
write incredibly great software that 
wouldn't chew up megabytes of 
memory? To do what used to take 
megabytes in a very tiny machine? 
Atkinson: It's not like we didn't want 
a memory manager in it or didn't 
want lots of memory or didn't want 
hard disks. What we wanted was for 
lots of people to be able to own these 
things. We saw something beautiful 
that we built and we said, "How can 
we get this out to a lot of people?" 
Espinosa: It doesn't matter how great 
the computer is if nobody buys it. 
Xerox proved that. The key thing 
you've got to remember is that back 
then, if you told anybody you could 
build a computer using a 68000 with 
anything under a hundred integrated 
circuits, they would have said you 
were crazy. 

Kenyon: Most people have twice as 
many chips just for central process- 
ing unit support on the 68000. So 
nobody had ever conceived that you 
could build a cheap system...an 
Apple II chip-count system with a 
68000. 

Atkinson: We want the most com- 
puter that you can get for the least 
dollars so that the most people can 
have it. . . and then you can concen- 


Bill Atkinson. 


trate on making the world's best soft- 
ware for it. 

Espinosa: And you look at this 
board, and every chip on there is 
pretty expensive. There's not a lot of 
jellybean TTL [transistor-transistor 
logic] running around, not a lot of 
little off-the-shelf chips. Everything 
on there costs $4 to $9 apiece, and 
that's expensive for a chip. But we've 
got so few of them; instead of taking 
up board space with a lot of stuff that 
you just don't need and making it un- 
reliable because you've got to have 
connectors and you've got all these 
problems with soldering. If you just 
carefully pick what chips you want to 
use and you've got somebody like 
Burrell who's genius enough to put 


the right ones together in the right 
way and make them do things 
they've never done before, then you 
can come out with something that's 
small and inexpensive and incredibly 
powerful. 

Smith: What gets me is that a lot of 
programmers will have this long 
laundry list of things they must have 
before they will sit down and allow 
fingers to touch the keyboard. I was 
really lucky because these guys are 
the best programmers l've ever seen 
anywhere, not just with Apple. They 
walk around between the Apple divi- 
sions, contributing this amazing 
graphic stuff to Lisa—and then help 
out on the Mac, too. Everybody had 
this common goal of making the Mac 
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Andy Hertzfeld. 


flexible and general-purpose because 
we didn't know what we might want 
to do five years from now. We knew 
the kind of direction we were going, 
so instead of building in a graphics 
controller that takes 25 chips and 
then trying to figure out some way 
to soup up the architecture so that it 
actually would work with it, we 
relied a lot on the processor assem- 
bly-language code in ROM [read-only 
memory]. And it turns out that we 
can make the whole system go faster 
by eliminating a lot of the bus traffic 
that normally slows the machine 
down. 

Jobs: We learned a lot on Lisa. 
Atkinson: We're still learning a lot! 
Jobs: If you read the Apple's first 
brochure, the headline was “Simpli- 
city is the Ultimate Sophistication.” 
What we meant by that was that 
when you first attack a problem it 
seems really simple because you 
don't understand it. Then when you 
start to really understand it, you 
come up with these very complicated 
solutions because it's really hairy. 
Most people stop there. But a few 
people keep burning the midnight oil 
and finally understand the underly- 
ing principles of the problem and 
come up with an elegantly simple 
solution for it. But very few people 
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go the distance to get there. 

One of the things we really learned 
with Lisa and from looking at what 
Xerox had done at PARC [Palo Alto 
Research Center] was that we could 
construct elegant, simple systems 
based on just a bit map... no char- 
acter generators. ..and save tons of 
chips if we had software fast enough 
to paint characters on the screen, 
given the processor. Apple was the 
first company to figure out how to do 
that with a microprocessor. . .and 
really still is the only company that's 
doing it with a microprocessor. That's 
what Bill figured out how to do with 
Quickdraw. 

The real reason that we chose 
originally to use the 68000 was so we 
could pick up Quickdraw. Macintosh 
uses the exact same graphic structure 
and package, the exact same code, as 
Lisa does. 5o, by paying a little more 
for the microprocessor, not only were 
we able to give the customer an in- 
finitely more powerful chip than, say, 
an 8-bit chip or one of Intel’s baby 
micros, but we were able to pick up 
this amazing software, and that 
allowed us to throw tons of chips out 
of this thing. We didn't have to get 
special custom text or graphics chips. 
We just simplified the system down 
to where it's just a bit map on the 


screen, just Bill’s amazing software 
and Burreil's amazing hardware, then 
in between that the other amazing 
software that we have. We tried to do 
that in every single way, with the disk 
and with the l/O. . .rather than slots. 
When we first started off with 
Apple IL, the variability—how you 
customize your machine—was with 
hardware; you plugged in a card. 
And because we didn't have any idea 
what these computers were going to 
be used for, that variability was very 
important. But now we have a much 
greater understanding of what people 
are using these products for. And the 
customization really is mostly soft- 
ware now. The way I customize my 
machine to do what I want is by stick- 
ing in a disk more than anything else. 
Atkinson: We've already built in the 
hardware that most people want. 
Jobs: Right. Most of the options on 
other computers are in Mac. 5o Andy 
and Burrell really came up with an 
O scheme that was serial. We don't 
have slots. . .slots cost a lot of money, 
they make the box much bigger, and 
you need a much bigger power sup- 
ply because you never know who's 
going to plug in what. Do you realize 
that in an IBM PC the video board, 
just the black-and-white video plug- 
in card, has got way more chips than 
the entire Macintosh? Anyway, so the 
Mac's got most of the stuff built in. 
Rather than putting in seríal ports 
that operate at 9600 or 92,000 bits per 
second, we paid more money and we 
put in this super chip. We used the 
Zilog SCC chip that Burrell picked 
out, and Larry Kenyon and Andy 
wrote the software to make this chip 
sing. And it goes up to, what, 230 
kilobits per second? 
Smith: [t can go up to a megabit per 
second with external clock. 
Jobs: And it does all the asyn- 
chronous and tons of synchronous 
protocols all inside the chip. So we've 
got superhigh-horsepowered serial 
ports. 
Smith: The whole idea is that later on 
we'll be able to have logical slots in- 
stead of physical slots. We'll be able 
to have multiple devices per port; 
we'll use a port a lot like the way you 
have slots in Apple II. But one of the 
other advantages that Steve didn't 


mention is that you don’t have to 
change the memory map of the com- 
puter Andy and Larry Kenyon 
worked on the system and the driver 
software and things like that. They 
said, well, gee whiz, on the Apple Il 
you keep having the rug sort of 
changed on you; someone plugs in 
a new card or, worse yet, on other 
micros people are plugging in dif- 
ferent software and different hard- 
ware, and it's hard to keep track. 
Atkinson: You get into incompatible 
combinations; you just can't use this 
card with that card. 

jobs: The other thing about the hard- 
ware is that when Apple II was de- 
signed, a microcomputer system cost 
a lot of money to build. I mean, to get 
a microprocessor and RAM [random- 
access read/write memory] and ROM 
might have cost $50, $60. You ob- 
viously wanted to share that among 
the peripherals, which is what the 
Apple II did, what any slotted system 
generally does. Now you can buy a 
microprocessor and RAM and ROM 
in a single-chip micro for about $4. 
So giving each of the off-board 
peripherals its own little micro- 
processor system is adding $5 
to the cost of the peripheral. Ánd the 
cost for providing them with the 
bandwidth that's needed for most of 
the peripherals that are not on this 
board is very low. Add a $5 bill to the 
peripheral, put a single-chip micro in 
it, and then talk serially, rather than 
have every single user pay an extra 
few hundred dollars for the price of 
the slots that may never get used. 
Atkinson: One way to look at the 
bandwidth thing is real simple: if 
there are 128K bytes, that's an eighth 
of a megabyte. There's 1 megabit in 
the machine, so the worst transfer 
you could think of, transferring the 
entire contents of the machine, takes 
one second. You transfer the entire 
contents of the Mac through that 
serial port in one second. 

BYTE: What are the serial connec- 
tors? 

Jobs: There are two connectors, 
DB9s... 

Atkinson: They're tricky. They can 
run anything from 300 baud on up; 
you can use them as RS-232C or 
RS-422A. 


Burrell Smith. 
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Jerry Manock. 


Jobs: Are you familiar with RS-422A? 
BYTE: Just that it’s a high-speed 
serial standard. 

Smith: You can do point-to-point 
communications at very high speeds 
with Mac without having to add, for 
example, a fancy transmitter/receiver 
thing. We realize RS-232C is an im- 
portant thing. It’s sort of the industry 
standard, and a lot of stuff talks that 
way, but we wanted to allow some- 
thing a little more whizzy. It turns 
out that RS-232C was created before 
the concept of a bidirectional pin was 
invented, which hampers it with 
things like not knowing the sex of 
devices and terminals. . . . It gets con- 
fused as to whether they're com- 
puters or not. We wanted Mac to talk 
to those devices. We wanted to pro- 
vide for the future so that, for exam- 
ple, if 1 ever get a spare moment, I 
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can go back into the lab and make 


video digitizers and hard-disk inter- 
faces and things like that. When we 
want the bandwidth, it will be there 
for the applications that we need to 
support. 

Jobs: Another thing is that you can 
run RS-422A twisted pairs, which 
means I can run these things for 
several hundred meters. I can string 
lines if I have a laboratory and a com- 
puter on my desk, do whatever I 
want to do. They aren't DB-25s. We've 
been living with giant connectors 
now for years but using only a few 
of the pins. So, again, we tried to save 
a little bit of space in the back 
because the connector space we have 
is limited. We tried to cut down the 
cost to the customers again, and so, 
for connecting to devices like printers 
and modems, which we offer and 


which are the most prominent, we 
just supply the cables. We also will 
supply cables from one of these 
things to a variety of DB-25s. . . for 
the modem version, the printer 
version... 

Atkinson: Lines 2 and 3 are switched 
on a modem versus a printer, so you 
just use a modem cable or à printer 
cable. 

BYTE: From a very early time you 
knew that you wanted to take advan- 
tage of Lisa's software technology, 
and you also had the goal of making 
that possible at low cost. When did 
you have a consensus on exactly 
what this hardware would have to be 
to achieve that goal? 

Smith: In 1981 we started looking at 
the Lisa. I came up with a proposal 
that said it ends up costing $14 more 
to use a 68000 with 64K bytes of 
memory than it does with 6809-based 
machines, if you count power supply. 
It turns out that it's actually easier to 
interface memory to a 68000 than to 
a 6809. So in January we started really 
looking at the 68000 and the work 
that Bill was doing. 

In June of 1982 we finally decided 

on what we thought was enough 
video. It turns out that the original 
machine had 384 by 256 pixels. We 
chose that because we thought we 
had a shot at squeezing the machine 
down into 64K bytes, and we didn't 
want to throw away a quarter of the 
memory just for the screen. 
Atkinson: The thing that drove us is 
the 80 columns. In a word processor, 
we really wanted the lines to break 
on the screen at the same place they 
break on the printer. There are two 
kinds of word processors. There are 
the ones where you just have a string 
of characters and you see them how- 
ever they wrap on the screen. Screen 
wrap is a function of the screen, and 
how characters wrap on the printer 
is the printer's doing. Then there are 
word processors where what you see 
is what you get. You lay out a line 
and you know it's going to break at 
the same place on the printer as the 
screen, so you can do columns and 
tabs and a couple of columns of num- 
bers. Then you have to have enough 
pixels to generate a full printer line 
across. We thought we could do it 


The Wizards behind the 


Bill Atkinson nearly had his Ph.D. in 
neurochemistry before he admitted to 
himself that his real love was computers. 
He “got a quick E. E." and started his own 
company. He was happily minding his 
own business when his friend Jeff Raskin 
asked him to come see what was happen- 
ing at Apple, which was then six months 
old. Bill wasn't really interested, but 
airplane tickets showed up in the mail, so 
he took a lock. What he saw was “several 
years reaching into the future" of anything 
he could do where he was. He stayed to 
write Apple's Pascal and later became Mr. 
LIser Interface for Lisa before he moved over 
to the Mac team. 


Andy Hertzfeld says, "The Apple H 
changed my life,” The computer people at 
Berkeley were a little narrow-minded about 
letting a grad student really get into the 
computer as Andy wanted to. So he spent 
nearly all the money he had in the world 
on an Apple H and had a computer he 
could control completely. He decided the 
Apple was more interesting than his classes 
and began writing programs for magazines. 
When Apple bought one of Andy's pro- 
grams, Steve Jobs offered him a job, which 
he took when he finished school. He 
worked on silent-type printers and Apple 
II] demos until a shake-up in his part of 
the company shook him loose. He looked 
around and decided to go with Mac. 


Kenyon arrived at Apple from 
Amdahl with a double degree in psychol- 
ogy and computer science. He was work- 
ing on Apple II/Apple II products when 
the same shake-up that shook Andy loose 
freed him, too, Andy asked Larry to join 
the Mac crew because he was one of the 
few people who understood the arcane art 
of making the Apple I] work with printer 
peripherals, and anybody who can do that 
has to be good. No one in the company 


with 384, and we tried it with real live 
documents—and we couldn't do it. 
You could do it with 512, but you 
couldn't do it with 384. 

Smith: The diagonal lines look better, 
too; the jaggies are removed some- 
what, and things like that. 5o, with 
that, we said, OK, what's that going 


really believed that Mac was a product 
when Larry joined the Mac team, It was 
just a research effort, and there was some 
risk involved—would you still have your 
job in a few months? 


Joanna Hoffman is still on leave from 
her Ph.D. program in archaeology at the 
University of Chicago. She has a back- 
ground in anthropology physics, and 
linguistics. She came to Apple because of 
Mac. After using her computer skills in the 
field of archaeology for so long, she was 
tired of looking at the past and turned to 
the future. She was Mac's entire marketing 
department for more’ than a year. She 
wants to make Mac a tool that feels natural 
for international users by making it speak 
their languages. 


Burrell Carver Smith encountered the 
Homebrew Computer Club in 1975, eot 
hooked on microprocessors, and moved to 
the Bay Area. Just riding around in a bor- 
rowed truck one day, he saw Apple and 
decided to drop in. The only job Apple had 
available was in the service department, 
repairing Apple lis. He took the job and 
fixed at least a thousand Apple 1I boards 
and got involved in other projects before Jeff 
Raskin and Bill Atkinson recruited him for 
Mac. He talked the Lisa engineers out of 
some chips and stuff and got a prototype 
running over Christmas 1979. He was the 
first full-time Mac person after jeff Raskin. 


Chris Espinosa says, “There was no 
life before Apple." At 13 years old he could 
be found cruising up and down the bus line 
in his home town, spending a few hours 
at each Byte Shop on the line until the 
owner threw him out. He discovered the 
way to keep from getting thrown out was 
to write demo programs for the machines, 
so he wrote for whatever was lying 
around—Altairs, IMSAIs, or this weird 


to mean? And we ended up with 
128K and... 

Atkinson: 22K bytes on the screen, 
and in a 64K-byte machine you 
couldn't have afforded it. That drove 
us to 16 RAM chips instead of 8. 
Hertzfeld: By then, we knew we 
were going with 128K bytes anyway, 


Macintosh 


new machine called Apple I. His mom wor- 
ried when he was offered a ride to the 
Homebrew Computer Club meeting with 
two scruffy characters named Jobs and Woz- 
niak, but she gave in, and the rest is 
history. Chris spent a Christmas vacation 
debugging Apple's BASIC in exchange for 
a whole row of 4K-byte RAM chips, which 
he though! was a pretty good deal. He 
worked part-tinie during college writing 
BASIC programs and reference manuals 
and signed on full-time when he gradu- 
ated. He likes being in on the design 
process—'If the machine is designed right 
in the first place, you don't have to write 
a lot about it,” 


Jerrold C. Manock was a freelance 
product-design consultant with a Stanford 
education who finally joined Apple when 
he saw that three-quarters of his billing 
was to Apple anyway. He worked on the 
Apple II, the Disk H, the II, and Lisa 
before designing Mac. In Macintosh, he 
says, "The outside matches the inside in 
elegant simplicity." 


Bruce Horn grew up at Xerox PARC, 
much the same way Chris grew up at 
Apple, and later attended Stanford. Bruce 
started working at Xerox when he was 14 
years old—he was one of the kids Xerox 
brought in to test Smalltalk. Turns out he | 
was brighter than most and became n sys- 
fems wizard who actually implemented 
Smalltalk on a variety of different pro- 
cessors. Bruce is all of 23 years old now, | 
but he spent seven years at Xerox PARC 
and brought Apple that perspective. | 

George Crowe and David Egner 
designed the analog board in the | 
Macintosh. | 


Steve Capps assisted Andy Hertzfel 
with the systems software. 


to run the applications. 

Jobs: I just thought I'd show this to 
you. This is the IBM video board; it's 
only video, nothing else. It’s 69 inte- 
grated circuits, more chips than an 
entire Macintosh, and it basically 
does nothing. And it doesn't even do 
that very well. 
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Espinosa: Forty percent more chips 
than the Mac. 

Jobs: So that sort of gives you a feel- 
ing. And again, that just has the 
video on it. Macintosh, in addition to 
having video that's far higher in res- 
olution and far faster, has a 32-bit 
microprocessor, 128K bytes of RAM, 
64K bytes of ROM, two serial ports, 
the mouse, the serial, keyboard, and 
mouse interface, the incredible 
sound, the clock calendar, the disk 
controller. . . 

Smith: We rolled the whole disk con- 
troller into one chip. 

Hertzfeld: And it has Lisa's graphics 
and user-interface software built in- 
to every board. 

Jobs: Andy was sort of the software 
technical leader behind the project, 
(rom its inception. As Andy puts it, 
software sometimes stands on its 
head to get rid of a chip in the hard- 
ware. And so, with a system as 
powerful as this, we wanted to take 
advantage of all the features, for in- 
stance, in the serial chip and the disk 
and stuff. We really wanted to be able 
to have the serial ports reading while 


GRAPHICS-PLUS is a field installable enhancement board for 


the disk is spinning, while the mouse 
is moving, while it’s making sound. 
You know, all with that single board. 
BYTE: What were the roots of that 
operating system? 

Kenyon: When we started, of course, 
we were looking at the work Lisa was 
doing, and the Lisa group was rolling 
its own operating system, and it just 
didn’t seem appropriate. We took the 
graphics software, which was perfect 
for our machine. 

Capps: The Lisa's operating system 
took a lot of the user interface. For the 
window manager, even the memory 
manager, we started with what Lisa 
had. 

Hertzfeld: It turns out that Quick- 
draw is built on top of what Lisa 
would call the intrasegment memory 
manager. You relocate little objects. 
We took that because Quickdraw re- 
quired that support, and we sort of 
turned it into our system-wide mem- 
ory manager. Even the Lisa group 
uses it only for the intra-application 
memory manager Someone men- 
tioned a neat way to do a file system, 
and we thought about it and said, 


"Gee, that's a good way of doing it,” 
and so we did. A lot of it was ex- 
perience on the Apple II, knowing 
what was sort of bad there—what we 
wanted to do great here. That at least 
was the conception of the asyn- 
chronous I/O. I knew from the Apple 
II that when you make a disk request 
it waits there for a whole second, a 
million microseconds, just waiting for 
the disk to come up to speed. We 
should be able to do other useful 
work while that's happening. On the 
Apple lI if you want to make a beep, 
the whole processor, the entirety of 
the machine, is devoted to making a 
beep. And when you've got all the 
horsepower of the 68000 there, you 
don't want to waste it all on making 
sounds. 

Atkinson: We still make a beep with 
the processor. 

Hertzfeld: But we time-slice the pro- 
cessor such that you can be doing 
other things. It happens on the inter- 
rupt level instead of being dedicated. 
Macintosh uses the processor for 
everything, just like the Apple II 
does. In terms of the disk, we have 
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an enhancement 


For Z19 Terminals 


from 


Northwest Digital Systems 


* Tektronix? 4010 Compatible Graphics 

« 512 Horiz by 250 Vert Resolution 

® 80/432 Col and 24/49 Line Text Displays 

* Seven Page Off-Screen Text Memory 

s Menu-driven "Plain English" Set-up Mode 
s. 16 Programmable Keys- 128 Chars Each 
» Optional Hardcopy Port 


the popular Zenith! 249 video terminal adding many power- 
ful features found only on terminals costing much more. 


GRAPHICS-PLUS provides Tektronix? 4010 compatible vector 
drawing graphics, VT400" compatible 80 and 432 column 
display formats, off-screen scrolling memory. program- 


mabie function keys. "Plain English" menu-driven Set-up 


mode, and a host of other enhancements. Installation can be 
accomplished within 15 minutes using only a screwdriver 
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® Simple Field Installation 


GP-19 Upgrade for 219 Terminal 3 
219 Terminal With GP-19 Installed S 


4 TM Zenith 

2 TM Tektronix 

3 TM DEC 
849 

1495 


Norlhwest Digital Systems 
P.O. Box 15288, Seattle, WA 98115 (206) 362-6937 
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SBC 300 
single board computer 


The SBC 300 offers you 64K bytes of dual ported 
parity RAM. Dual porting allows DMA transfers 
from disk storage directly to an individual slave 
processor. This maximizes multi-processor system 
performance. 

Performing the DMA transfers is the VFV-III 
peripheral controller. It is quite possibly the only 
S-100 disk controller you'll ever want to buy. With 
the VFW-III you'll have simultaneous control of up 
to three 554" Winchester drives and up to four 514" 
and 8" floppy drives. 


VFW-III 
floppy/Winchester disk controller 


Together they are the ultimate multi-processor 
building blocks. Systems integrators appreciate our 
strict adherence to the IEEE-696 specification and 
our complete lirie of high quality S-100 bus pro- 
ducts. Evaluation hardware is available for qualified 
OEM's. Cail, write, or circle the number below to 
receive technical information on these and other 
fine SDSystems products. 


ZBO product Zilog Corp. Turbodos is a trademark of Software 2000, Inc. Casis is a 
of Phase One Inc. CP/M Plus is a trademark of Digital Research, Inc. 


PO. Box 28810 Dallas, Texas 75228 214-340-0303 Telex 682 9016 
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the same disk-controller architecture 
as the Apple II, but we are just a little 
more sophisticated in how we use in- 
terrupts, We give the time back to the 
applications while the I/O is going 
on, 

BYTE: Can you say more about the 
custom disk controller? 

Smith: Sure. A long time ago we sort 
of figured that everybody who was 
doing designs at Apple with disks 
loved what Woz [Steve Wozniak] had 
done on the Apple II. I'll never forget, 
the first time I looked at the Woz con- 
troller I said, “OK. Well, this must be 
the interface disk controller. Where's 
the disk controller?" I never found 
the disk controller. And we've just 
been in love with the way that that's 
done, It's used to modify group code. 
One of the things we knew, though, 
was that disks would be going faster 
in the future. So we initially designed 
this chip so the whole company 
would be able to have an ultra-low- 
cost way of using Wozniak's disk 
technology for every product. But we 
knew that we weren't just going to be 
going at 4 microseconds per bit, that 


twice that would become an industry 
standard .., at least an Apple inter- 
nal standard. 5o we built in a mode, 
a high-speed mode, so that it can go 
twice as fast. 

Atkinson: While you're getting input 
from the serial port at 19,200 bps, you 
can be writing to the disk and not 
missing a beat. It's not the buffer 
that's doing that. It's Larry Kenyon. 
Every 4 nibbles, you look to see if 
theres something on the port, 
because in one sector's time, 24 bytes 
go by. 

Jobs: After we reexamined every- 
thing, including the disk format, we 
said, "Do we want ta go to MFM 
[modified frequency modulation]?" 
And the more we reexamined it, 
what became clear was that the 
original idea that we had for a disk 
in 1978, which we are still using, is 
great, 

Atkinson: We get 400K bytes on this 
thing, while most people get only 
270. 


Jobs: As an example, our scheme has 
twice the margin of MFM. In other 
words, when you're shipping a mil- 


lion or two million computers a year, 
which we intend to do, when people 
are buying media from 10 different 
sources and they expect to take disks 
gut that were recorded in Alaska in 
really cold weather and stick them in- 
to machines in Florida in a heat wave 
and have them work, that margin is 
really important. If you want to 
equate that to reliability, we are 
significantly more reliable than any 
other disk system on the market, 
while having higher capacity. So that 
was the key decision, to stick with 
the same encoding format and the 
same scheme that we've used since 
1978. So, while everyone else is run- 
ning at roughly the same rates as Ap- 
ple Il, the IBM PC, and everything 
else, we doubled it on Macintosh, We 
set a new internal standard with the 
32-inch disk and this new single- 
chip controller. And every new 32-bit 
product at Apple will use that new 
Standard. The media, the sector 
format on that media, the disk con- 
troller, and the routines and every- 
thing to drive them is a new Apple 
32-bit standard that you'll see com- 


$100 system integrators... 
integrand solves EMI problems! 


System integrators, do like Ronny Rabbit. Eliminate frustration with Integrand's low-cost 
FCC verification service. We offer a one stop service that SPECIALIZES in EMI testing of 


S100 computers. 


Write or call for our Verification Brochure including 
application note: Ronny Rabbit's Radiation Reduction 


Repertoire. Be sure to ask for our free 32 poge 


MAIN/FRAME catalog. 
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Portable or desktop, 
you're way ahead when 
you pick up a corona ec." E 
Because we give you A 
everything you've ever 
wanted in an IBM'-com- 
patible PC and more. 
For a great deal less. 


COMPATIBLE AND MORE. 
Our systems run all 
software that conforms 
to IBM PC programming standards. And the 
most popular software does. 
We deliver twice the memory, with room 
for eight times as much. 
We deliver a fast-access 320K floppy 
drive, a communication port and an improved 
IBM PC keyboard with indicator lights. 
Our systems include high-resolution 
monitors (12" desktop, 9" portable) for 
crisper, cleaner displays, and both have built-in 
high-resolution graphics (640 x 325). 
You get a complete system, ready 
to go to work. 


With all the necessary features built into 
the main unit, the four expansion slots can be 
used for your special needs. For example, color 
or our optional 10MB hard disk. 
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MORE SPEED. 

Our RAM-disk 
software gives you tem- 
porary disk-type storage 
that works many times 
faster than disks. 

PLUS SOFTWARE. 

Our systems come 
with the operating 
system: MS-DOS? A pro- 
gramming language: 

GW BASIC? A training course: PC Tutor.? A 
professional word processor: MultiMate“ Plus 
DOS utilities and demonstration programs. 
Or you can get the p-System® from N.C.I. and 
write or run portable Pascal packages. 


ALL FOR A GREAT DEAL LESS. 

Even with all the extra features and 
performance, our systems still cost signifi- 
cantly less than the equivalent IBM PC. 

Drop by your nearest corona PC 

dealer fora very convincing 
A demonstration. Or contact 
us at 31324 Via Colinas, 
Westlake Village, CA 91361. 
(213) 991-1144 or (800) 
621-6746 toll-free. Telex 
658212 WSLK, in Europe 
76066 CDS NL. 


© Corona Data Systems 1983. 1. TM International 
Business Machines. 2. TM Microsoft. 3. TM 
Comprehensive Software Support. 4. TM Softword 
Systems. 5. TM University of California. 
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ing out in every future product that 
we do in that family. 

Smith: There were some voices 
within the company that said, “Oh, 
you guys ought to go with standard 
formats and things like that.” We 
looked at doing that and it turns out 
that it takes more chips to interface 
to a standard floppy-disk controller, 
and we have... 

Jobs: Well, I can go get the IBM 
floppy board. It looks to have about 
45 to 50 chips on it... 

Espinosa: l'll come and help you 
carry it. 

Jobs: . . .including an LSI [large-scale 
integration] disk controller—far less 
performance, far less capacity, far 
higher cost. 

Atkinson: And less reliability. 
Jobs: Oh, far less reliability. Larry's 
software senses the disk speed, and 
Burrell's hardware can adjust to one 
of four hundred speeds. So if it's 
written on something that's a little 
out of whack, we can just adjust right 
down to the necessary speed and 
read it. Everything on the Macintosh 
board—the serial timing, the disk 
timings, the microprocessor timings, 
the video timings, the sound tim- 
ings—comes from one crysíal oscilla- 
tor and is synchronized from one 
source, And, again, it's better, of 
course, technically to do it that way. 
Everything works much better, but it 
alsa saves parts, and we can offer this 
thing cheaper ta customers. And 
most of this stuff customers will 
never ever realize or care about any- 
way, I mean, who cares how many 
crystal oscillators you have? But you 
do care about how big your computer 
is. You do care about how much it 
costs, and you do care about how 
well it works. 

Atkinson: If you ever drop your com- 
puter you find out quickly how many 
crystal oscillators you have. 

BYTE: So with the variable speed in 
the disk drives, I guess there's no 
problem having two drives that are 
3 percent different in speed. 

Jobs: We read it and adjust it so that 
the speed is accurate relative to that 
crystal. That crystal on the board is 
superaccurate. We can adjust the disk 
drive relative to that superaccuracy. 
Atkinson: You force all the disks to 
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go at exactly the same speed by hav- 
ing the software constantly monitor- 
ing the speed and saying, “Ah, it's 
running a little slow; jack it up a lit- 
tle bit,” so that each disk doesn't have 
to be adjusted at all. You switch disk 
drives, and the new one will run at 
exactly the same speed because you 
force them all to, 

Smith: It turns out that the speed 
variations occur partly because you 
plug in a new cassette that loads the 
motor down in a different way and 
also because of temperature varia- 
tions that cause very long-term drifts 
in the disk speed, Using a little bit of 
the processor to fix that doesn't cost 
us any performance at all on the sys- 
tem. 

BYTE: What about the display elec- 
tronics? 

Atkinson: Where is the display con- 
troller? 

Hertzfeld: It’s hidden. 

Jobs: 1f you bite into that IBM display 
board, it'll totally flicker if you do it 
at the wrong time. You've seen that, 
right? Woz just came up with this 
really brilliant way to do the Apple 
II. He realized that memory was 
about twice as fast as the micropro- 
cessor needed it and twice as fast as 
the video needed it. So he put the 
microprocessor aver here and he put 
in essence the video over here, and 
he put some multiplexers in the 
middle. He shared the exact same 
memory between the two in a way 
such that this one thought it had all 
the memory all the time and this one 
thought it had all the memory all the 
time, yet they shared the same mem- 
ory! All this thing had to do was 
write into certain memory locations 
and, magically, it would appear on 
the screen. The microprocessor never 
even had to think about the screen. 
All it did was look at memory lòca- 
tions. 

Atkinson: And there was no way to 
glitch the video because accesses 
were mutually exclusive. 

Jobs: Right. And so it turns out that, 
try as we might, we have never been 
able to find a better way to do it. 
Atkinson: At the same time that the 
processors have gotten faster, mem- 
oty's gotten faster; the memory is still 
twice as fast as the processor, 


Jobs: And so, again, it gives you 
greater performance, because you 
don't have to write only at special 
times and slow yourself down. It cuts 
the chip count way down because 
you don't need two banks of RAMs, 
so the customer's not paying for these 
extra chips, and it just makes a mure 
elegant product. 

BYTE: How far does the similarity 
extend between the Apple II video 
and the Mac's video? 

Smith: We have a three-part mem- 
ory architecture on Mac. We have a 
DMA window for sound, video, and 
CPU. . . shared by three devices. Also, 
what we do that is a little more 
sophisticated than Apple ll is return 
memory cycles to the processor dur- 
ing horizontal and vertical retrace. 
And with the analog design we're 
able to lengthen the horizontal 
retrace interval, which gives us more 
performance for graphics by making 
more time available to the processor 
from memory and giving the analog 
electronics more time to retrace the 
beam, On the Apple II, Woz sort of 
designed this logic board and the 
power supply was kind of added. On 
Mac, we really designed the entire 
system as a complete system from the 
ground up, so we used different con- 
straints. I would say theres not much 
similarity. The great thing about Mac 
as a product is that it really wasn't 
designed as just this piece over there 
and this piece over there and this 
other piece... All of it was designed 
in parallel, everybody knowing what 
everyone else's job was. 

BYTE: How did you decide on the 
appearance of the machine? 
Manock: Our goal in the beginning 
was portability. We actually had this 
cardboard model that looked amaz- 
ingly like the Osborne. And that was 
way before the Osborne came out. As 
i said, portability was primary here, 
and this version had an attached 
keyboard that had a sort of rubber 
boot around it that would fold up 
and give you protection over the 
screen. Steve really changed the em- 
phasis of the product one day when 
he said that we didn’t want portabil- 
ity to be the primary aspect of this, 
but we did want it to take minimal 
desk space. With that goal in mind, 
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The winning move. 


Hitachi's 3" floppy. 


It's clear that the 3^ floppy will become the 
new standard. Compact, easy to carry and mail, 
dust-proof and non-bendable, the 3^ floppy has 
the powerful advantages that mean success. 

To develop your share of the new 3” drive 
market, Hitachi's drives are the wise choice. Now 
double-sided and with LSI's, reduced access time 
and low power consumption, Hitachi's drives are 
better than ever. 


Hitachi's resources and experience are your 
guarantee of quality. Over 200,000 drives will be 
rolling off our lines in 1983 alone. That's why 
choosing Hitachi is a profitable choice. No doubt 
about it: the format of the future is yours today 
with Hitachi's dependable drives. 


Specifications: Storage capacity unformatied: 500 K bytes. Total no. of 
tracks: 80, Recording density: 9,830 bpi. Track density: 100 tpi. Transfer rate: 
250 K bits/sec. Track-to-rack positioning time: 3 ms/track. Dimensions 
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We can buy any microcomputer product tor you from our 288 participating 
wholesalers. Here are the net prices on a few of the 7,000 products we can buy lor 
you, acting as your purchasing agent. 


COMPUTERS 
Altos 580-10 4,199 
586-10 5850 
586.20 6.048 
5886-1440 5.270 
Donis- 108 2,145 
Senna Godboul 
Sys 816A" 4,000 
Sys B18A'" BSG 
Sys 816A RAM 21* 4.074 
Sys. BIGA RAM 21*^. 31925 
Sys. 816AH** 6,430 
Sya BI6G RAM 21° 6.432 
Sys BIAC RAM 21>" 6,470 
Sys. PIECH" 8,211 
Sys B15DRAM 21° 10.324 
$ys.818D RAM 21**.— 10,052 
81608 RAM 17" & 471 
8318 16 RAM 21** 10.052 
816 68K RAM 21" 6632 


"Complaraly Assemtied 
* "nese nis 
M- Orive-H 


1,100 

CPU 
CPU Z. 8 Mhz 2M 
RAM 21, 128K 14 Mhz Ta 
RAM 22, 256K 1,282 
Disk? Hard Mhk Contr 500 
Pragmatic 20 meg 2,990 
Pr tle à 655 
Columbia Sys 2 320K — 2.779 
Sys. 12 4.119 
Sys. porlable 2390 
Corona deskrop. 2-220K — 2.487 


m 220K 2.437 
Eagle 1620 E 
1630 4.5896 
PC-2 2.809 
PC XL 3 448 
Molecular SMG 10 meg — 46548 
Mortow Micro D. MD2 1:41 
Micra D. MD-3 1.585 
uma D. MD.) 2319 
at 

MY 1 MPTOO 1,8565 
IB 2,243 
VM 2,441 
MW2-MPOO 2.321 
MW2-MPZDO 2595 
M 2 786 
HEC APC-HO! 2.068 
APC- 2544 
APC-HO3 2.999 
APC HOÀ 2.699 

APC-H12 
Color Graphics a18 
APC H26,'0mseg 2172 
APC- WPS 1 4534 
APO WPS 2 5013 
APC WED à 50522 
1A, GIK 947 
B8j1A 2 ITOK [..:] 
tA 28 1,575 


COMPUTERS MONITORS 
Northstar Advantage Amdek 300 G Hi-Res mw 
wiCkual Floppies 2.107 300 A H«Ro3 145 
wit 3.248 10a 185 
wil S mij 4315 RGB il 450 
B16 upgrade 309 BMC 12° Groen "m 
Onyx MU 20 256K 0454 Komtron AS AH CALL 
8002 AU 20 512KX 184,338 NEC 1201 154 
C5002A 256K 14M 9,022 1203 535 
Pied poA 025 1205 162 
PMCM ate 991 CALL 1260 115 
Sage IV. Low Prolite 3,470 +410 AGB 780 
IV. wS meg 5.385  Pnnceton AGE wicable 4B5 
IV wit? mag 6123  Quadram Quadthromg 550 
LATA reg 6.275 Sanyo 12° 0 Hi Aes 161 
Banya 1250 2433 Taxzan 12° Amim 125. 
4900 25 GH 4g 
pamu a a ada disk m US! 12° Amber 155, 

viendeo 2021 PRINTERS 

Vector 4 20 363! JAnadex 9250! 1 300 
Zenith ZF. 100-21 2.285 9620 1 308 
ZF 110.22 2712 1515 
120-22 2.89 WY PROD 2.599 
2W.110-32 4261 Brother, parables daisy aas 
ZW 120-32 4339 C, itoh A 10-20 534 
8510 Pro i, pat i z 
HARD DISKS F. 1*0. 40 cos 1 050 
Cameo CALL F 10, 55 cp5 1.425 
Chatawotth 4200 3340 1300. ipm 4235 
Corvus. 6 meg uvointt 1629 Daisywriar 2000 48K 1 150 
md o Une 1.395  Oatasouth GS- 180 1.150 
BEC APC 16 2.72 Diablo G20. 24 ars 
Pragmatic 10 meg 2.445 630 AP 1710 
Sania Clara Sys. meg 1.970 Epson FX-50 571 
Taligrass Technology FX WO a0 
ê m 1.781 MX 100 857 
Gmeg wiape 4342 Flonga Dara ÖSP 120 3700 
meg witape 3097 GE(Geners! Elecisic) — CALL 
35 wit 4.337 Ini 10 wå 
70 mag. witape 8.112 1 FLT| 
IM Interface 118 Goulla Banana 198 
Traniar 10 meg 1237 (DS Prism 132 alt aptigen. 1394 
MEC 2010 agn 
IBM PERIPHERALS 350 1 385 
Mayea 1200 B Modem 4489 + A00 
Meytronics $150 Mayboard 188 Okidata 60 CALL 
Plantronics Cuor Plug CALL B2A CALL 
Quadhnk 5458 BUA CALL 
- me att 
MO s 92P CALL 
Mayas 1200 a9] 925 CALL 
US Robotica Auto 2124 — 473 4P CALL 
Password 39 93$ CALL 
DATABASE $305 CALL 
2410 CALL 
SOFTWARE Gantex 5000 P 1.086 
Cameo jih A37 7020 $235 
DB th 450 7030 1 548 
198 Dag 1703 


PRIMTERS 
Qume 11/4) wnt i35 
1155 aunt 1.258 
Tally *G0L. wtracyor $64 
180L. vtractor Mis 
Spl BO 294 
Texas instr, i830 pase — 1.32] 
THIGLO 1 Jag 
TIRSS iv] 
Toshiba FP. 1330 paraliel 1 499 
P1350 serial 1.4899 
Transtar 130 693 
ag 1 199 
315 coor 548 
PLOTTERS 
Anidak, X Y M2 
Haudlon indt, DMP 20 1778 
DMP 40 TU 
DMP 2,321 
tir Fat Tat 
Strobe M 100 451 
M 200 772 
Gun P BT3 
TERMINALS 
Adda Viewpoun Al 485 
Viewpoint Ad + 499 
&mpes Diaiague BO amber. 720 
Ann Aboa Amlbassado: — 0 355 
C. hoh 804 + O16 
"E i 278 
Harelling Esp: i 478 
Esprit il 540 
Qume OVT102À 342 
vT102 538 
Talevideo 914 595 
924 713 
924 rn 
95d 105 
970 pois E 
Visuat 330G 
Wyse viv 100 
WY 200 1020 
e¥ 300 t 020 
Zemih Z 29 835 
ACCOUNTING 
SOFTWARE 
Altas Accountant y Bi 
CYMA cath module ro 
Graham Dxwian ea meg — 420 
MBS! sach module £55 


Micro Computer 
Consulania,se.mod. 460 
Micreot n CALL 
Open Systems aa mod Mag 
Situctuied Systems 
each module 135 
Systems Pins 35 


CALL US FOR YOUR NET PRICE ON ANY OF 7,000 OTHER PRODUCTS 
WE CAN BUY FOR YOU. 


F.O.B. shipping paint, Prices subject to change withoul notice. 
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PURCHASING 
AGENT, INC. 


574 Weddell Drive, Suite 5 
sunnyvale, CA 94089 


(408) 744-0646 
Open Monday thru Friday, 8-5 PST 
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we realized that the keyboard didn't 
have to be exactly the width of the 
computer. 

Jobs: To use the earlier design you 
had to have some sort of arrange- 
ment to tilt it up. And what we 
noticed was, well, fine, what if you 
just lift the back up here like this? 
Then, because you have all this space 
underneath, you could put the 
floppy disk underneath. So you 
make a unit that's more vertical, has 
a smaller footprint. 

Atkinson: It has to be up enough so 
your eyes can see it anyway; you 
need the height. 

Manock: Steve thought, too, I 
think—in a gut reaction sort of way— 
that everybody was going low profile 
and wide, and we never have wanted 
to be a “me, too.” I think our vertical 
format is correct when you think of 
human factors. 

Hoffman: Jerry, you might want to 
turn the back around. We made it 
truly international. I think it's one of 
the few products aside from Lisa that 
is completely usable anywhere you 
care to take it. 

Manock: Did you see the icons on 
the back? 

Hoffman: We started out with the 
case and went from the outside in, 

trying to make it more and more in- 
ternational the more we thought 
about it. And Jerry was just great as 
soon as he realized that we really did 
want to bring it to the whole world. 

He had marvelous ideas on how to 
eliminate every word of text, take 
everything off the package so that we 
don't have to be an American product 
anywhere that we go. 

Jobs: In Mac, there's no English on 

the outside of the case. Everything's 
iconic. And there is absolutely no 

English in the ROM. It is universal in 

nature, When the thing comes on it 

puts a few icons on the screen. If 
something goes wrong, it can't boot 

or something, it puts a frowning Mac 

on. If it's booting it puts a happy Mac 
on. It loads all the languages, all the 
country-specific stuff, off the disk. 

So, because the keyboard is detach- 

able and mapped anyway, to localize 
Mac all you do is change the key- 
board, manuals, and the disks. 

Nothing in the box has to change. 


Now you can choose 
from three low-power 
10 Mega-byte 5y5- 


tems that convert your 
IBM’ PC to perform 
just like the PC AT! 
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Maynard Electronics introduces three Winchester Hard Disc 2.0 without any special software drivers and atso run with other 

Drive Systems — the only drive tems to offer you 10 Mega- operating systems designed to make use of the XT hard drive 

bytes of formatted capacity with complete internal installation! system. All you need is the BM" DOS 2.0 Manual and you're 

systems offer the user countless benefits and features: ready to run! 

capability of booting off the nard disc; additional functions each system 15 equipped with a low- hard disc drive, 

while requiring only one card slot In your PC; and, use of avall- complete software, cable, a 5an ™ Card and Hard Disc 

able r, thereby preventing overheating problems which Controller Module. SandStar™ is the first family of modular 

have affected other drives. Handling heavywelght data was peripherals created for the IBM" PC. Simple instructions for easy 

never easier. installation are included and all components are backed by an 
Unconditional One Year Parts a Labor Guarantee. 


Ail three systems are quality engineered and work with pOS 


This System i5 equipped wih the sanasar” l'Ioppy This System i5 equ 


ipped 
addiUon to controlling the 


with tne Sandan Mernoty 


Hard Disc Drive. me 


This System |S equipped wi) me 
funcuon card. in addition to the rlard Oise Controller Drive Controller Cara. The Card can control, In addition to Card. in 
Module, you can add up to tree the Hard Disc Drive, two floppy drives mounted inside Memory Card allows you to add 64K bytes to 576K 
uies white using only one ajot The following PCa vonally two additional si" or 8" dnves bytes of memory using oniy one card siol 
module5 are available Seri» Port, Parallel Port, Clock moumed externally. This eaves tree system sot for - 
jendar. aptor, SAS Host Adaptor and other expansion boa ü 

Prototyping j 
expand your PC to perform like the PC XT, one of our Winchester Hard 

you. And if you have already made the wise 


ecision to install any of Maynard's Sandstar Cards, the SandStar Hard 
| separately. 


O ORDER, CONTACT YOUR LOCAL DEALER OR DISTRIBUTOR. 


400 East Semoran Blvd. * Suite 207 
Casselberry, Florida 32707 


| 205/551-6402 
We make modern times better. 
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And another real breakthrough is this 
thing called Resources that Bruce 
Horn invented. 

Hertzfeld: The data is factored out 
from the code. You know, most pro- 
grams are a mixture of control logic 
and just raw code. 

Atkinson: The virtual-memory archi- 
tecture on the data parts of the pro- 
gram allows us to factor it out so that, 
without rewriting a program at all, 
without recompiling or relinking the 
program, I can take a copy of Mac 
Paint and in 15 minutes make a Ger- 
man version. 

Hertzfeld: Because all the text is kept 
in a well-known, well-defined place. 
Horn: Until December, people didn't 
really know what the resource 
manager was, because they really 
hadn't had any contact with it, 
besides me. I knew what I wanted 
from it because I had to do Finder 
and all that other stuff. Andy just 
looked at it over time and figured out 
what you could do with it. And I was 
trying to say, well, this can do this 
and this, . . It was really Andy having 


the biggest view of the system saying 


"PortaPac ?" 


that this could really be a great thing 
for a lot of stuff. 

Hertzfeld: Another thing to ask 
Bruce about is the Finder, which is 
our most important application, the 
first thing that comes up on the ma- 
chine, That's the program with all the 
little icons, the desktop manager, 1 
guess we're calling it. That's Bruce's 
conception and communication. 


‘In Mac, there's no 
Engilsh on the outside 
of the case. 
Everything's Iconic.’ 


Hoffman: There are numerous 
subtleties with this. Picture a 
dialogue box, for example. A 
dialogue box, when you put English 
text in German, starts overflowing its 
limits and starts looking very dif- 
ferent. You have a button that says, 
"Put this away" In German, that 
takes a paragraph and overflows the 
box. ., . But Resources lets us change 
not only the text but also the physical 


PLAIN TALK. 


Contrary to popular belief, PortaPac™ is not 
something you take with you camping. PorlaPac 
is a portable data container with multiple uses. 
Have you ever tried taking 50 pages of notes or 
manuscripts with you on the road, on business 
calls? Well, that's how much vou can put in a 
mode) P2064 PortaPac tha! measures 4 inches by 
9 inches. That's approximately the size of 2 packs 
of cigarettes. Except PortaPac is thinner — it's 
only ! inch thick, And what about versatility? 
PortaPac ures the industry standard RS232C 
communication protacol. Ng more worries or fuss 
about single density, double density, soft sector, 10 
hard sector, 16 hard sector, and other mumbo 
jumbo disk formats. PartaPac can function as 
^ data terminal equipment, i.e., similar to your ter- 


-— minal, or as dota communication equipment, Léa 
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xy similar to your computer or modem. Or, if 


you 

- like, it can be put inline berween your terminal 
ánd your computer. Totally transparent. Mainte- 
nance? There is virtually none. All you do is 
change the battery when the low battery light 
comes on — every 1 to 5 yeara depending on lhe 
model! What's more, your PortaPac automati- 
cally retains its conlents when power goes out. 


What can PartaPac do for you, you ask? How 
about transferring information (including pro- 
grams) between computer systems? Al 19,200 sus- 
tained rate! No more staying up all night just to 
get your data reliably thru the modem at 1200 
baud. How about taking it with you on sales calls? 
Display your information on the client's computer 
or terminal, num around and enter orders inte 
PortaPac for later processing. And what abaut 
your customer engineers? How about. putting 
your diagnostic program in the PortaPac, and 
d m it into the computer? The uses just go 
onand on. 


look of those dialogue boxes, or any- 
thing, through something called 
Resource Editors. 

Jobs: Otherwise, you'd have to get in- 
to the source listing. You'd have to 
change not only the languages, as 
Joanna said, but also the geometries 
of the dialogue boxes and make them 
bigger. It would take you awhile; it's 
not something that's impossible, but 
it's something that never gets done. 
And it's certainly something that you 
have to be the originator of the pro- 
gram to do. What we've done by pull- 
ing all the language-specific stuff out, 
through thís beautiful mechanism 
called Resources, is write these other 
programs called Resource Editors. By 
running a Resource Editor you 
could, if you knew German, simply 
run a program on the program, get 
in there—literally on the screen—and 
just stretch the boxes bigger. You 
could select a text and retype it in 
German and move things around if 
you wanted. You can examine every 
icon, every dialogue box, every alert 
box, every pull-down menu, every- 
thing, without being a programmer, 


TESTIMONY 

Here's how some of our customers are using their 

PortaPac,.. 

* Transferring manuscripts prepared on Osborne 
to [BM and Xerox systems | 

* As a portable sigrage device for the Tandy 
made! 100 computer 

e Demonstrate hardware wlth demonstration 
package stored in PortaPac 

s Transferring information between NorthStar 
Advantage, Morrow Design Micro Decision, 
and DEC PDP 11 machines 

* As B replacement for floppies on machine tools 
gontrol computers 

u The list just goes on and on. ,. 


AND HERE'S MORE... 

Our model P2064F is a dedicated version of the 
model P2064. Once started, it will always retain 
the last 64K characters of information passing 
thru it. Pur it inline between your computer and 
terminal, No more cussing because you just lost 
the last 4 hours of work doing data entry when rhe 
power went out ar the diskeite went bad. 


AND AN ADDED BONUS... 

The PortaPac can function as a printer buffer! Sc 
now you can lake the PortaPac to a high specd 
serial printer and get your reperis quick! Again 
and again if you wish, 

Want to know more? Write or call us and we'll 
send you additional information. Pronto! 


Æl Cryptronics, Inc. 


11711 Coly River Circle, Suite 7 
Fountain Va 92708 
Phone: (714) 540-1 174 


PortaPac™ |a a irademark of Cryptronias, Inc. 
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A real fish story. 


Poseidon Aquatics 


"Our business is 
hires Ne quar fish to 
t stores. We're not a 
e-sized company, but 
we have one whopper of an 
invento eX 0 a 


That's where dBASE II? 
comes in.” 
The one that didn’t 
get away. 

“We needed a fast ! en E | 
program, and dBASE II, the relational that has to be managed quickly and 
database management system from efficiently, dBASE II can really help 
Ashton-Tate, gave us the speed we you stay afloat. 
needed to quickly log in our weekly For all the particulars, contact 
live-fish shipment in terms of total Ashton-Tate, 10150 West Jefferson 
numbers received, the kind and num- Boulevard, Culver rj CA 90230. 
bers of each different type, the cost per (800) 437-4329, Ext. 212. In the U.K., 
fish—all critical factors in determining call (0908) 568866. 


our pricing and being able to pass along 
savings to our customers whenever 
possible without hanging us out to dry 


profitwise. 

“We're sure glad we bought ASHTON " | A | | J Gg 
dBASE I when we did. I think our 
customers are glad, too.” 


Once you try dBASE II, 
you'll be hooked. — " „Pimpen retall price, Moa. 
If you're up to your ears with data —— 
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without getting the source code, and 
very quickly, too, using the user in- 
terface of the Macintosh, 

Atkinson: Anything that XYZ soft- 
ware company put together, even 
though the company didn't think 
about Taiwan, will run in Taiwan. 
Jobs: But do we want it to run in 
Taiwan? 

BYTE: Are you going to market it ag- 
gressively in Japan? 

Jobs: Yes. 

Hertzfeld: My favorite thing about 
Resources, being selfish, is that the 
same facilities that allow us to trans- 
late English into 7, 10, 20, a million 
different languages are the same 
facilities we use to translate technish 
to English in the first place. 
Hoffman: The other component of 
this is that it allows us to not just in- 
troduce products that feel to the 
native user like à native machine, 
natural to them, but also that we can 
start coming very close to making 
simultaneous product introductions. 
The software that is developed in the 
U.S. can fly over there for them, for 
the fragmented markets in Europe, 
for example. Europe does not allow 
for the same kind of develapment of 
software houses as the U.S. because 
the markets are all so fragmented you 
cant amortize development of the 
software over as large a user base. But 
given that the Europeans now have 
the capability of using a localized, 
globalized software, if you will, their 
market grows because each in- 
dividual software developer in France 
now can view the whole world as a 
market. We feel that it will give an im- 
petus to the development of software 
developers, third parties, in Europe, 
and in more fragmented markets as 
well. 

Smith: An international power sup- 
ply, too, so the exact same unit basic- 
ally can be used anywhere in the 
world. 

Egner: It doesn't care whether it's 
50-Hz input. 

Manock: Just one additional thing on 
these: the icons on the back are from 
the International Electrotechnical 
Commission (IEC). We didn't invent 
all these ourselves. . wherever pos- 
sible we used symbols that already 
existed—for example, AC line power 
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—that are world standards. Where 
we didn't have symbols that existed, 
we used the IEC's closest symbol as 
best we could and then added what 
we thought made sense. For example, 
we needed a symbol for a modem, £0 
we started with IEC's telephone sym- 
bol. We tested them to make sure 
there was good recognition, We'll 
submit these new icons to the IEC to 
have it suggest that they be the stan- 
dards added to its encyclopedia of 
symbols. 

BYTE: What is this machine going to 
make possible that other comparably 
priced machines have not made pos- 
sible? How will it change the per- 
sonal computing scene? 

Jobs: Right now, as you know, when 
you use a word processor, it will do 
two or three things. The first thing 
Macintosh will do is make the exist- 
ing types of applications an order of 
tiagnitude easier and more ap- 
proachable for people. Therefore the 
available market for this machine is 
going to be giant compared to the 
available market for the people who 
are willing to invest 40 to 100 hours 
learning to use their computers. 
That's the first thing. 

The second thing is that there are 
going to be new types of applications 
available that could not be available 
on the current generation of personal 
computers—it is technically impos- 
sible to do, The perfect example is 
Paint. Paint is impossible to do on an 
Apple II ot an IBM PC or any of the 
other first-generation products. You 
can do a mockery of it, but you can't 
really do it, And there are going to 
be lots of applications like that. 
You've seen Lisa Project. That, of 
course, will be running on Mac. And 
we don't even know the kinds of ap- 
plications that are going to come out 
in six months to a year, Ás an exam- 
ple, we'll be able to laser-print output 
from this thing by next June, and that 
is pretty exciting to us. So, if we sell 
these on a university campus, you'll 
be able to take your disk into the li- 
brary and get output off a laser 
printer, which will be approaching 
typeset quality, That's the kind of 
stuff we're doing; you just can't do 
that on a current-generation personal 
computer. 


And then the third thing is what 
Burrell and Larry and Andy and the 
other software people have done. 
When we shipped the Apple II, we 
fundamentally shipped about 2K 
bytes of ROM with system code. The 
IBM system's got 8K bytes, but it's 
really kind of loose as a goose; it’s 
about 4K bytes by our standards of 
code. Mac has 64K bytes af the tight- 
est, most elegant code that this com- 
pany's ever written. Most of the com- 
puters now are basically shipping a 
file system and a few drives, but 
what's really interesting is that on top 
of that, we've layered on memory 
management and on top of this is 
Quickdraw. 

Jobs: Mac's a completely open ma- 
chine—we've got a book called Inside 
Macintosh that tells all the secrets of 
it. But we're going to try to get a lit- 
tle uniformity through the carrot 
rather than the stick. And the carrot 
is that there's a finite amount of RAM 
in this machine, and we've done all 
these things for you in ROM. Now, 
you can do them yourself, there's 
nothing that says you can't do them 
yourself, but if you do, you've got to 
write them, which is going to take 
time and means you're going to be 
slower to get to market; you've got to 
chew up precious RAM space, and 
the chances are pretty good that we 
did a better job than you'll do. So 
we're going to try through the carrot 
to get a little bit of uniformity in the 
user interface in some of the ways the 
things are done. 

Hertzfeld: See, we're really a 192K- 
byte machine, and if the program- 
mers want to throw away 64K, then 
they're doing a dumb thing. 

Jobs: We're a 192K-byte machine that 
deep-freezes 64K. 

Hertzfeld: Highly tuned, tested, de- 
bugged, highly compact, very fast, 
very high-quality consistent code. 
BYTE: What are all the factors in this 
that make it go so fast? 

Hertzfeld: Sweat. 

Jobs: Burrell, Andy, Larry, Bill—how 
long did you work on Quickdraw? 
Atkinson: Four years. 

Hertzfeld: All of us care a lot about 
performance. Surprisingly, that's 
unusual, A lot of people don't care if 
their system's... 


Encounte 


For $950, Revelation Software by 
Cosmos will give your PC capabili- 
ties that no microcoputer has ever 
had before. Through a versatile, 
high performance Relational Data 
Base Management System 
developed by Cosmos, Revelation 
will give your microcomputer all 
the power and sophistication 

of a minicomputer. 

Revelation features a data base 
with variable-length fields and 
records, (up to 64K), and unlimited 
files and accounts. File size is 


limited only by disk size. 
Also featured: A powerful, 
hybrid programming language. 
A fourth generation applica- 
tions and program generator 
Our programs write programs! 
Communications functions 
that give your PC the power to uti- 
lize applications, programs, and 
data from thousands of existing 
mainframe and minicomputers. 
8087 math chip support 
Revelation co-exists with 
MS/DOS™ or PC/DOS™ 1.0, 1.1, 


P. 0. Box AH, Morton, WA 98356 COSM © S 
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2.0 versions, and is compatible 
with the IBM PCM XT™ COMPAQ™ 
Corona™ Columbia Multi- 
Personal® and the Eagle 1600™, 
It's also compatible with mini- 
computers utilizing the PICK 
Operating System™ Minimum 
configuration requires 320K 
memory and 8087 math chip. 
MS/DOS" of Microsoft PICK ee Eagle 


Corp. IBM PC Registered 1600™ of Eagle 
TM of Internationa! Computers. Corona PC 


Business Machines Corp. of Corona Data Systems. 
COMPAQ™ af COMPAQ Columbia Multi- 
Computer Corp, PICK Personal™ of Columbia 
Operating System™ of Data Products Inc 


Telephone 1-800-422-2511 
Inside Washington 206-496-5974. 
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Atkinson: Like Quickdraw. I won't 
even count the first runs in Pascal, 
but the first runs in assembly lan- 
guage were running 160K bytes, 
before I added a lot of the new fea- 
tures. It's now down to 24K bytes 
with lots more stuff in it. Character- 
drawing speed is one you look at for 
drawing an arbitrary size character, 
an arbitrary starting pixel clipped to 
an arbitrary area. We were running, 
when it was being developed on Lisa, 
about 1000 characters per second the 
first time. Well, I got that up to 4000. 
Mac is running about 7000. That's 
seven times 9600 baud. This is typical 
of all of our software packages here. 
You go through, get the best algo- 
rithms first, get the stuff right. Then 
crunch it down, make a first pass in 
Pascal, get the algorithms right, find 
the cleanest algorithms, find all the 
corners, and make sure they're 
tested. Then I translate it into loose 
assembly language to get down into 
assembly language and get it work- 
ing. Then I'll go through and get all 
the bugs out again, and I'll go 
through and do fine register alloca- 


tion to figure out what's the most im- 
portant thing. This little baby, the 
68000, has sixteen 32-bit registers sit- 
ting there, and the way you get per- 
formance out of that is to keep them 
full. Keep the registers full of impor- 
tant stuff all the time. That's the way 
you make this processor sing. 50 you 
go down and you do register alloca- 
| > 


‘Optimization without 
measuring is wasted 
time. Find out where 

the application's really 
spending time and go 
whump on that code.’ 


tion, and then you don't stop. Then 
you feed it back, you get your people 
to use it. 

Quickdraw was designed by “pull” 
from applications rather than “push” 
from the design team. You provide a 
facility, watch the applications group 
try to use it, understand where they 
misunderstood something—maybe 
you've got a bad model, you want to 
make it simpler and cleaner—or 


where they don't have enough per- 
formance. And then you go back and 
you measure, measure, measure, 
measure. Optimization without mea- 
suring is wasted time. Find out 
where the application’s really spend- 
ing time and go whump on that 
code. And any other cases they’re 
very seldom using, squeeze them 
down in size, and stretch the other 
ones. There's always a trade-off be- 
tween size and speed. Stretch out the 
common cases, let them be bigger 
and much faster, and then keep the 
generality by squeezing down the in- 
frequent cases. So play your odds. 
People draw characters in OR mode 
a whole lot, and OR mode is about 
twice as fast as the other modes, 5o 
95 percent of all characters are drawn 
in OR mode. Statistical measuring of 
the use of the thing allows you to get 
much more performance on your 
average throughput than you can if 
you dont go back and measure. 

I think we all believe that system 
software should be done in assembly 
language at this stage of the game 
because high-level languages can't 
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* SANYO GREEN MONITOR 
* GEMINI 10X = SOFTWARE * 


Sanyo MBC-555 Dual Driva Computar + Sanyo 
CRY-36 Monitor » Star Micronics Gemini 10X e 
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* Mail Marge « Easywriter * MS.DOS * Sanyo Bask s 
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Elite 2 

Elite 3 

1000 


MONITORS 


$2323 
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12" Amber 


Product shipped in factory cartons 
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SemiDisk and SemiSpool: 
SURE-FIRE WAIT-REDUCTION! 
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Time was, disk emulators were afraid of the dark. 
When your computer was turned off, or a power 
outage occurred, all your valuable data was lost. 
But the SemiDisk changed all that. Now, the 
optional Battery Backup Unit helps take the worry 
out of power interruptions. It keeps the SemiDisk 
powered for up to 5 hours during a power failure. 


512Kbyte 
- SemiDisk" I $1095 


Time was, you thought you couldn't afford a 


SemiDisk. Now, you can't afford to be without one. Time was, you hadto wait until your printer finished 


printing to use your computer. That's changed, too. 
Now, the SemiSpool print buffer in our Version 5.0 
software, running under CP/M 2.2, frees your 
computer for other tasks while your data is printing. 


256K 512K  1Mbyte 
SemiDisk 1,S-100 $895 $1095 $1795 


IBM PC $1095 $1795 With a capacity up to the size of the SemiDisk itself, 
TRS-80 Model I $1095 $1795 you could implement an 8 Mbyte spooler! 
SemiDisk 11, S-100 $1395 $2095 


But one thing hasn't changed. Thats our 
continuing commitment to supply the fastest, 
highest density, easiest to use, most compatible, 


Battery Backup Unit $150 


Time was, you had to wait for your disk drives. The 
SemiDisk changed all that, giving you large, 

| extremely fast disk emulators specifically designed 
for your computer. Much faster than floppies or 
hard disks, SemiDisk squeezes the last drop of 
performance out of your computer. 


SemiDisk Systems, Inc. 


P.O. Box GG Beaverton, OR 97075 (503) 642-3100 


Call 500-846-5510 for CBBS*/NW, a Serial bulletin board. 300/1200 BAUD 


equipped computer 
Gariak tracerriarh of Samisk Systems, inc — Capynght * 1983 SeraDewk Systems, inc CP/M Trademark Ogiin Research 


and most cost-effective disk emulators in the 
world. 


SemiDisk. Ear 
It’s the disk the others are trying to copy. 


give you the performance and the 
code density that you can get out of 
assembly language. 

BYTE; So far, it has seemed that with 
all the systems that have mice, all 
those that are on the market, you pay 
a great price in terms of performance 
to get ease of use, 

Atkinson: You make a responsive 
system; it isn't just draw some char- 
acters out there. It's also, remember 
where you put them because if the 
guy touches on them you want to 
light them up. There's a lot more guts 
in that application. 

Jobs: It's not just systems that have 
mice. What's happening is there are 
a whole bunch of things that go with 
the mouse. It's not just hanging a 
mouse on a first-generation personal 
computer and using the same old, 
fixed-pitch text and things like that, 
just replacing four cursor keys. What 
we've done here is take a quantum 
leap, where, in addition to having the 
mouse be the major pointing device, 
we've gone to full proportionally 
Bpaced fonts, totally software-painted 
on the screen, any size, any shape... 


totally new architecture for display- 
ing things to the user. 

Atkinson: But the responsiveness is 
where the code goes. 

Jobs: The responsiveness and the fact 
that there isn't a mouse-based system 
out yet that uses a 68000. We're ob- 
viously using the power of the 68000 
in addition to this code. 

Smith: There are some tricks we 
played in the hardware, too, For ex- 
ample, we knew that the ROMs 
would have real important things in 
them. So we made the ROMs sort of 
read-only cache memory, whereas 
the RAM has to contend with video 
and sound for access, so we cut that 
down to the bare bones, but the code 
that's in ROM, like Bill's graphics and 
the other stuff, can run as fast as you 
can run a 68000. 

Jobs: If you look at the really great 
applications, even on first-generation 
personal computers, most of them 
are written in assembly language— 
Visicalc, 1-2-3—it's like if you're going 
to sell a million of something, it pays 
to handcraft it in assembly. If you're 


ably doesn't. If we'd written this in 
Pascal, we would have been able to 
fit a fourth as much code in the ROM 
or would have to have four times the 
ROM, and you wouldn't have had 
the performance. Because we're go- 
ing to sell 10 million of these things 
in the long run, it pays to super- 
handcraft it; we only have to do it 
once. Every time these ROMs are 
burned, it doesn't cost us any more 
engineering. . .it's all been done up 
front. 

Capps: Because we cared enough to 
do it as well as we possibly could. 

Jobs: We took a 12K-byte Pascal pro- 
gram running on a Lisa and we said 
we want to do this in 2K and make 
it faster. But we had that extra year 
to do that. And we also had the 
motivation, of course. 

Atkinson: When you're writing as- 
sembly, you know each instruction is 
going to take 2 microseconds, it's go- 
ing to take 4 bytes of memory. In 

Pascal, you're removed from that, so 
you don't concentrate on perfor- 
mance as much, When I'm doing VO 


going to sell 10 of something, it prob- stuff in assembly language I look at 


Quality you expect, at a price you don't. 


BECK DOUBLE DENSITY DISKETTES 


like the quality of Beck soft sector 
Why does Beck cost less? 


SINGLE wa Ò | 1 
Is simple, | 
ou ea a ute 
you Ed 


Our philosophy is: Excellent quality and reliability, at a cost 
that beats the jackets aff olher diskettes. We can do It be- 
cause wa (1) pul our money mto the produci. not mega- 


marketing schemes and fancy packaging; 
and (2) sell our -Saving 25- 
disketle pack to you i 

toll free order line, so you get fast, 
door-In-door service efficiently, 
When you buy Beck, 

you've got the best. 

Beck Quality. Beck Reliability. 
And, of course, Beck Price. 
1D, solt sector 51⁄4” diskette $2.19 each 
2D), soft sector 514" diskette $2.79 each 
For IBM, Appie, TRS and 97% of | 
popular microcomputers. 


Order Now 
Toll Free 


Cons 
er | e 

ONLY 
Corpora Accounts Welcome 
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DOUBLE SIDED 


51a" flexible diskettes. The only major 
difference s cost, We're less expensive. 
Infact, alot less expensive. 


What about quality and reliability? 


At Beck, our success as a diskette manufac 
lurer depends upon our ability to provide you 
with a fully reliable, quality diskette - every 
lime. For ihal reason we take no shortcuts You 
get the best because we are committed to 
excellence. Every diskette is manulaciured to 
k^ sirict quality standards. We test and relesi 
times throughout the manufacturing proc- 
| ess to insure compliance with no less than 42 
rigid specifications. We make sure you get 
Ihe vary best - a 100% certified, 
100% error free diskette. 


Our satisfaction money-back 
guarantee and full /year war- 
ranty are proof of our commit- 
ment to excellence and conti- 
dence in our product. 


Door to Door 
in 48 hrs. 


Hormnpshine 
cod 924.3821) 
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SALVO Shatters 


The Information Barrier! 


At last. Create your own applications in a fraction of 
the time compared to BASIC, COBOL or any data 


base language. You know exactly what you want. Now, 


let your personal computer generate that information 
by using SALVO, the fourth generation information 
manager from Software Automation, Inc. It's Better. 
Faster. And Easier to use. 


Natural Language Interpreter. Unique to SALVO, 
this allows you to enter the following type command, 
“List my customers and their orders." Watch as 
SALVO generates the application. It truly shatters the 
information barrier. In minutes you get what you want, 
the way you want it. Inventory, Accounting, Mailing 
Lists, Sales Reports and more. 


Fourth Generation Language. SALVO is a powerful 


nonprogrammer's language combined with a true 
relational DBMS. This method increases your 
productivity 10 to 20 times normal! People in all 


professions can benefit from SALVO. Regardless of 
their level of expertise. 


Applications Development Package. SALVO is a 
complete tool for information management. Develop 
your own applications. Maintain your data base. 
Retrieve information using natural language. All of 
these functions can be performed by nonprogrammers. 
SALVO is also a complete application generator 

for advanced users and professional programmers. 
SALVO's secret is simple. Technological innovations 
including artificial intelligence (expert systems, natural 
language processors) combined with relational 

data structures. 


SALVO runs on most personal computers. Compatible 
with MS-DOS, PC-DOS and CP/M. SALVO requires 
only 64K memory. SALVO is available at your local 
computer store or you may contact us for information 
on how to get your own personal preview copy. 


uj = T F See SALVO Ac Softcon Booth L4023 
Softworefuiomotionhnc Med RE Rb o 
14333 Proton Rood, Dallas, texas 75234 
(14) 392-2802 
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Less 
for Your 
Money 


If you do word processing on 
your personal computer, you 
probably know that there are 
many programs for sale to help 
ou with your spelling. But the 
biggest spelling error you'll ever 
make is paying too much for your 
spelling correction software. The 
Random House ProofReader 
gives you less for your money — 
ess trouble, that is, and fewer 
spelling errors, The Random 
ouse ProofReader is based on 
the world famous Random House 
Dictionary. It contains up to 
80,000 words, depending on 
your disk capacity. You can add 
new words with the touch of a 
key. It shows you the error and 
the sentence it's in. It instantly 
suggests corrections. It even re- 
checks your corrections. And it 
costs half as much as other 
programs with far less power. The 
Random House ProofReader is 
compatible with all CP/M 2.2", 
MS-DOS® and IBM Personal 
Computer? systems, 


Proof Reader 
“SO 


For orders or information, see your 
local dealer or call 505-281-3371. 
Master card and VISA accepted. Or write 


Random House ProofReader, Box 339- B, 


Tijeras, NM 87059. Please enclose $50 
and specify your computer model, 
disk size and memory. 


Random House and the House design are reyntesed 
trademarks nf Random House, Vac. UCPZ/M is A regia- 


lesed trademark af [igital Research, Ine BM amd IBM 


Fennel Computer are registered trade maska of 
International Business Machines, Ine Mh-DOS is a 
tegiatered Irademdik af Mictaseft, Ins. 
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the theoretical maximum speed you 
can run at. Why not do it as fast as 
you can possibly do it? Especially 
when you're doing disk I/O stuff. 
How fast can you get into an inter- 
rupt and out? 

BYTE: Andy, let's talk about the ear- 
ly days, after it had become 
Macintosh. 

Hertzfeld: I don't know, there's 
something that makes a job a little 
more fun to work on when the odds 
are against you. And that's sort of 
how it was in the early days, I was 
maybe the fifth or sixth person to 
come work on it. Steve took me over 
to this little building separate from 
everywhere else, where there were 
these incredibly great people work- 
ing on this little wire-wrap PC board. 
All it could do when you turned it on 
was write "hella" on the screen abaut 
80 times. And everyone was in- 
credibly excited to see it write "hello" 
on the screen because it meant that 
the central processing unit was there 
and all that potential was there to be 
mined. | spent my time mining that 
potential. 

The very first time we got an early 
version of Quickdraw running, and 
we got the mouse going—that's just 
an incredible thrill. Or getting back 
the first PC board—we all went out 
for pizza on Friday night. We got the 
boards in about four o'clock Friday 
afternoon, and Steve said, “Well, if 
you get these done before midnight, 
well take you for pizza,” and we 
stayed there...not because we 
wanted the pizza, but because we 
wanted to see that board working. 
And I think that none of our Mac PC 
boards have ever had to have a wire 
run to fix something, which is pretty 
amazing. That's the attention to detail 
that you just can't get people to do 
for money. We do it for love. , .this is 
the most important thing in our lives 
. to make that great computer. 

It's fun for me because I like oper- 
aling on a systems program where ! 
can operate in an environment where 
there's not that much support. [n the 
early days when I first started here, 
the first thing I did was come in and 
write all kinds of crazy demos, 
stretching things around on the 
screen and making balls bounce, and 


one reason to do it was that I didn't 
want ta write the system code until 
I was good at writing 68000 pro- 
grams. So [ just wanted to learn by 
having fun, and the other reason is 
that it gets people excited about it. 
Just this raw hardware sitting there 
doesn't do too much, but once you 
start making this fun thing happen 
and that fun thing happen, the ex- 
citement starts getting generated. You 
get to attract other good people, and 
one by one we picked up on more 
and mare people. We were very, very 
selective; it was very hard to find 
people to work on Mac software, 
because ón one hand we had the 
very high goals of doing this re- 
search, Xerox PARC-like stuff with 
uncommon, high technical stan- 
dards. On the other hand, we had a 
very inexpensive, limited-memory 
machine. So all the Xerox PARC-type 
guys who came and interviewed 
said, "Oh, you don't have 2 mega- 
bytes? Forget it, 1 don't want to work 
on this thing.’ They're all used to 
their Dorados. But gradually we 
tound great people like Larry and 
Bruce who were turned on by the 
dream, and they came and joined our 
band, and I guess we reached critical 
mass. 

Atkinson: Most of the early people 
were recruited from Apple. . .and we 
have a pirate's flag that we sometimes 
put on the roof. The idea is were 
pirates and we go around and try to 
steal the best we can from anywhere 
we can get it, and mostly that's been 
from Lisa. A lot of it's been from Lisa, 
but it's true in initially putting to- 
gether the team, too; we try to get the 
best people we can from anywhere in 
the company. 

Hertzfeld: One of the slogans Steve 
came up with when we had a retreat 
in January was "Let's be pirates," the 
idea being that we were mavericks 
out to blow people's minds and over- 
turn standards, create new standards, 
not do things like everyone else. 
Atkinson: There was always the thrill 
that this was going to be the one proj- 
ect that was probably the most amaz- 
ing thing you were going to be do- 
ing in your life. 

Hertzfeld: And the other slogan was 
"The journey is the reward "m 
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PERSONAL COMPUTER 
YOU CAN BUY. 


Introducing the capability the world has 
been waiting for. A single personal com- 
puter able to handle Apple“ IBM? 
TRS-80^ UNIX '" and CP/M" based 
software. 

The Dimension 68000 Professional 
Personal Computer does it all. It actually 
contains the microprocessors found in all 
of today's popular personal computers. 
And a dramatic innovation creates the 
environment that these systems function 
merely by plugging in the software. 

Add to this the incredible power of a 
32 bit MC68000 microprocessor with up 
to 16 megabytes of random access 
memory. 

Dimension. At about the same price 
as the IBM" PC, it’s obviously the best 
value you can find. For more informa- 
tion ask your dealer or call us at (214) 
630-2562 for the name of your nearest 
dealer. 


dimension 


A product of 
Micro Craft Corporation OO ————————N' 
4747 Irving Blvd., Suite 241 pn——w m IU EE T a m e = ae 
n aa et 


Dallas, Texas 75247, ©1983 - = pm 


Apple is u registered trademark of Apple Computer, Inc.; [BM is a registered trademark of International Business Machines Corporation; TRS-8U is a 
registered trademark of Radio Shack. a Tandy Corporation company: UNIX is a trademark of Bell Laboratories, Inc.; CP/M is a registered trade mark of 
Digital Research Corporation. 


A fast-action, high-strategy game with full color graphics, exciting animation, and realistic sound effects. Features in- 
clude HAL™ speech synthesis (without special hardware), option to play as enemy or defender, and top ten score display 


Action begins with you at the controls of the Defense 
Command Computer. A random error causes the 
computer to secure your nation’s defense for full 
scale nuclear attack. You have 30 seconds before 
the first ICBM is launched at your enemy's capital. 
Decipher the secret code for aborting missile launch 
or prepare to fight World War II. 


At launch, you discover the computer has deleted 
all targeting data for your weapons. Presented with 
NORAD style strategic displays, you watch the 


trajectory of the missile track across the globe as you 
frantically retarget your weapon systems and prepare 
for your enemy's attack. Do you strike before or after 
the enemy launches its first wave? Do you target for 
military, industrial, or civilian targets? Perhaps 
some combination? You watch enemy strikes against 
your homeland and the casualties grow to stagger- 
ing proportions as you attempt to deter or conquer 
the enemy before you are completely destroyed. 
The war has begun and your nation's destiny, even 
the destiny of the world, is in your hands. 


Ask for Global Thermonuclear War™: $34.95 at your local dealer or order direct. Visa, MasterCard, Money Orders, Checks 
accepted (Calif. residents please add 6'% sales tax), foreign orders add 15%, U.S. currency only. Dealer inquiries invited. 


Global Thermonuclear War™ is available for your IBM PC or XT 
(64K, disk drive), Applell* or Ile (48K, disk drive, DOS 3.3), Com- 
modore 64 (cassette or disk drive), Atari 400 and 800 (48K, disk 
drive). Joystick play optional in each version. TRS-80 version 
to be released soon. 


Busuiess Systerns Inc. Alan tec aed Tandy Gö respectively 
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STARFIRE GAMES 


Division Omnisoft Corporation 


Dept. B1, 3960 Owensmouth Avenue, Suite 32 


Chatsworth, CA 91311 (813) 708-48 


Giobal Berinai War is a trademark of Ornnisctt Corporation IBM PC aud Xf, Appisit* and lio Cominodore64. Atari, aia TREBI are recpaered iederas of HIE Cop Appice Computers lnc | Commit 


WASHINGTON (UPI) — The U.S. Air Force/NASA have fae 
' developed an experimental spacecraft given the title XTM. Due 
to the vague description as to the design or purpose of the ATM, VE 
the press is still in the dark about many aspects of the craft or | 
its intended mission. It has been discovered, however, that at & 
least three pilots have been lost in the current flight testing pro- ii 
rrum of the mysterious, | wi. e ee 
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The Lisa 2. 


Apple Announces 


the Lisa 2 


by Gregg Williams 

When several of us at BYTE saw the 
Macintosh, we were seriously con- 
cerned about the fate of the Lisa in 
the face of the Macintosh, a machine 
that is one-third its price and clearly 
superior in some areas. Apple has 
answered these concerns by announ- 
cing two versions of the Lisa 2, along 
with the Macintosh, at its annual 
stockholders’ meeting on January 24. 
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New Features 

The Lisa 2 will use the same modi- 
fied Sony 3%2-inch floppy-disk drives 
as the Macintosh. It will be sold with 
a new, faster operating system, one 
3¥2-inch floppy disk, and 512K bytes 
of memory (the single drive takes the 
place of the two 5%-inch drives in the 
Lisa 1). The Lisa 2 includes a mouse, 
detached keyboard, built-in 12-inch 


video display, and can be expanded 
to 1 megabyte (the memory capacity 
of the Lisa 1); it wil cost "under 
$4000” according to Apple (the exact 
price had not been decided when 
this was written). The Lisa 2/10 will 
add an internal 10-megabyte Win- 
chester hard disk and will sell for 
“ander $5500" All the Lisa applica- 
tion programs will be available 
separately for $200 to $400 each. 
Apple planned to have the Lisa 2 
available by January 24. 


Software t 

Aside from the availability of a 
larger hard disk, the most welcome 
feature of the Lisa 2 family is that it 
will be able to run all Macintosh soft- 
ware as supplied on 3'5-inch disks. 
When the Lisa 2 boots a Macintosh 
program, the system will look and 
behave like a Macintosh, except that 
it will automatically take advantage 
of all the extra memory in the Lisa 2. 
Since literally hundreds of compan- 
ies are developing Macintosh soft- 
ware, the Lisa 2's ability to run it 
greatly increases its software base 
and, therefore, its usefulness. 

Both the Lisa 2 and the 2/10 come 
without an operating system. Lisa 2 
owners will need to buy the Macin- 
tosh operating system (unpriced at 
the time this was written); Lisa 2/10 
owners can buy that operating sys- 
tem or the multitasking Lisa operat- 
ing system (for about $300). With the 
Lisa operating system only, you will 
be able to have multiple windows, 
each of which can contain a separate 
application. 

Apple is planning two new releases 
of Lisa software as well. The first 
release, available in late January, has 
optimized various parts of the oper- 
ating system to make Lisa programs 
run faster and use the 10-megabyte 
hard disk. This software release will 
be free for anyone who bought the 
Lisa before September 12, 1983 (when 
the price was reduced and the soft- 
ware was unbundled), and available 
at a nominal fee for buyers of un- 
bundled Lisa software. 

The second release of Lisa software 
will come sometime during the sec- 
ond quarter of 1984. This software 
will increase the integration among 


Lisa products (for the first time, you 
will be able to move graphics from 
Lisa Draw to a text document in Lisa 
Write, data from Lisa Calc to Lisa 
List, and data from Lisa Terminal to 
Lisa Calc, for example). It will also in- 
clude enhancements in many of the 
Lisa application programs. For ex- 
ample, Lisa Write will include a spell- 
ing checker and the ability to process 
form letters, Lisa Graph will allow 
data to be graphed in new ways, all 
programs will support a $5000 laser 
printer and a 70-megabyte hard disk 
to be introduced by Apple, and Lisa 
Draw and Lisa Graph will support 
color printing. The second release of 
Lisa software will be available to 
owners of previous versions for a 
nominal fee. 


Upgrading 

Lisa 1 owners have two upgrading 
paths. Apple will let them upgrade 
to a Lisa 2 for free or to a Lisa 2/10 
for $2500 (both upgrades involve re- 
placing parts in the Lisa 1, not swap- 
ping the Lisa 1 for a new Lisa 2). In 
both cases, Lisa 1 owners will keep 
their 5-megabyte Profiles, thus allow- 
ing them to transfer all their informa- 
tion to the new system (by copying 
all such data from 5%-inch floppy 
disks to the Profile before converting 
to the Lisa 2). 


Conclusions 

With the announcement of the Lisa 
2 and 2/10, Apple has made the Lisa 
computer both more competitive and 
part of an innovative, powerful, but 
still affordable family of computers. 
The reduced price and Macintosh 
software compatibility of the Lisa 2 
make it far more attractive to poten- 
tial buyers than the Lisa 1 was. The 
features added to the Lisa application 
programs make them even more use- 
ful than they currently are. Finally, 
Apples upgrading policy is com- 
mendable because it does not leave 
behind the Lisa 1 owners who sup- 
ported the machine in its early 
days. 


Gregg Williams is a senior editor at BYTE. He 
can be reached at POB 372, Hancock, NH 03449, 


DISASTER 
OF HEAD CRASH AND 
DROPOUT. 


The war against dust and dirt Cleaning not provided by liquid 
never ends So before you boot- cleaners. 
up yout equipment, and Dust-Off II's remarkable 


pinpoint accuracy zeros in on the 
precise area being dusted. And 

& you have total control—every- 

thing from a gentle breeze for 


everytime you replace a 
cassette,diskordrive age" - 
filter, be sure touse Dust-Off 1I, 
it counteractsdust, gritand lint. 4 
Otherwise you're flirting with 
costly dropouts, head crashes 
and downtime. Ell 
Dust-OffIlismosteffective fece 
when used with Stat-Off II. Stat- | 
Off II neutralizes dust-holding  ' 
staticelectricity while Dust-Off I S 
blasts loose dust away There's ' 
alsothe Dual Extender and Mini- — 
Vac for vacuuming dust out of 


VM)! Stat-Off II neutralizes dust-holding 
4 static electricity from media and 
machines. 


- delicate computer mechanisms 
to a heavy blast for gnmy dirt. 


hard-to-reach places. Don tlet contamination dis- 

Photographic professionals rupt your computer operation. 
have used Dust-Off brand Stock up on Dust-OffII—the ad- 
products consistently on vanced dry cleaning system, 
their delicate lenses and at your loca] computer or 
expensive cameras for | office supply dealer. 
over ten years. They Or send $1.00 (for 
know it's the safe, dry, postage and handling} 
efficient way to contami- for a 3 oz. trial size and 
nant-free cleaning. literature today 


Dust Off Il 


The safe dry cleaning system 
Falcon Salety Products fue , 1085 Bristol Road, Mountaingide NJ 07092 
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Epson. 


For those who need it, 


© & & 
simplicity 

One computer 

Two points of view, 

The Epson QX-10 personal computer 

To many, the Epson represents the 
ultimate in simplicity. 

Just press a single key for the func- 
tion you require: word processing, 
scheduling, business graphics, address 
book or file management One key- 
stroke produces your program. There 
are no rigamaroles to remember. No 
disks to change. 

The result: you start to work 
immediately, And you start being pro- 
ductive, immediately, With step-by- 
step prompts. In plain English, not 
computerese. 

Simplicity itself. 

Or is it? 

The plain fact is that the ease of 
operation the Epson offers today is 
accomplished with a degree of tech- 
nological sophistication most other 
computers can only promise for tomor- 
row — specifically, fully integrated 

, Operating in an interactive 
environment. 

The few other computers offering 
such "simplicity" cost $5,000 to $15,000 
more. And most other computers cant 
offer it at any price. Which makes 
one wonder exactly what they do offer, 
in terms of either simplicity, or 
performance. 


HOW MUCH CAN YOU DO 
ON THE EPSON? HOW MUCH 
ARE YOU READY TO DO? 


The Epson's ease of operation 
may spoil you, but it certainty won't 
limit yut, 

Case in point: every Epson comes 
complete with an integrated soft- 
ware system — Vaidocs* —to effortlessly 
provide the basic functions for which 
most people buy computers. But it 
is important to note that the Epson also 
comes with CA M*-80 2.2. So you 
can choose from hundreds of programs: 
dBase IP Wordstar* Personal Peart* 
Supercaic® Microplan® MBA General 
Ledger* Multiplan" Peacbtext? 
Spelluriier® and Datavieu;* just to 
name a few. 
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Or, you can write your own, 
utilizing a variety of programming 
languages such as COBOL 80, 
FORTRAN 80; or Microsoft® BASIC, 
which is included, free. 

Best of all, you will run the 
software of your choice on the 
computer of choice. The high- 
performance Epson. With 256k 
random access memory, 128k dedi- 
cated video memory. The 


breathtakingly sensible 

HASC keyboard. ES 

Dual 380k double E=. 

hay disk EPGON 


Graphics 

capabilities unequalled in 

its price range. A high resolution monitar, 

640 by 400 pixels, for clarity few com- 

puters in any price range can offer Plus, 

an RS-232C interface, a parallel printer 

interface, and internal space for up to 

five peripheral cards so you can expand 

your Epson as your needs require. 
One further point all these features, 

and quite a few more, are included 

in the Epson's $2,995 price. Some com- 


Epson. 


puter companies ask you to pay extra 
for features like these. Most can not offer 
them at any price. 

That, too, is performance. The kind 
of performance that can make choosing a 
personal computer very simple, indeed. 


EPSON QUALITY. OR, WHY 

WONDER WHAT TERRIBLE 

KLUDGES LURK IN WHICH 
SLEEK BOXES. 


If you know computers, you 
know Epson. 
Epson 
printers set 
the industry 
standard 
for quality, 
reliability 
and value. 
^ Rest assured, 
the same 
can be said 
for the Epson 
personal 
computer 
The satisfy- 
ing silence of 
the slim, Epson- 
designed disk- 
drives is one way 
for you to judge or 
for an inside-out 
perspective, here is an 
excerpt from a review 
by Jim Hanson in the 
April, 1983 issue of 


Forthose who can handle it, 
performance. 


"The Epson QX-10 is soundly designed 
and execured. 1 looked hard and found 
no evidence of kludging or shorting out 
anything in the name of economy. All 
the connectors have gold on them and are 
of quality manufacture, The printed 
circuit boards are heavy, with soldermarks 
on both sides of double-sided boards. 
The circuit boards are completely silk- 
screened with component labels, and the 
layout is as professional and clean as 
you will find anywhere: 

Isn't this what you expect? After all, 
its an Epson. 


A WORD TO THE WISE: 
GET YOUR HANDS ON 
THE EPSON. 


Is the Epson a simple, easy-to-use 
computer for beginners? Or a sophisticated 
high-performance computer for the 
experienced? The answer is “yes.” And 
when you think about it, aren't those two 
computers the one you need now. 


For technical specifications, and 
the complete, 3-part Microcomputing 
review, along with the name of 
your nearby Epson dealer, call toll- 
free (800) 421-5426. California resi- 
dents, call (213) 539-9140. 


* Excerpt reprinted by permission of Micmcomputing Magazine, 
All rights reserverd. 
CP/M ts a trademark of Digital Research, In’. 
Vuldocs and HASCI are trademarks of Rising Sar Industries. 
dBase I is a trademark of Ashton: Tate. 
Wordstar is a trademark of Micrepro. 
Personal Peari is a trademark of Pearisoft 
Spellwriter and Supercule anc trademarks of Serim. 
Micronilan is a gademark of Chang Labs. 
MBA Genemi Ledger is a trademark of Micro Business 
, Applications 
COBOL 80, FORTRAN 80, Microso, and Mulipkuy 
are trademarks of Microsoft. 
Peachitexr ix a trademark of Peachunee Softeae. 
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Build the Circuit Cellar 


Term-Mite ST Smart Terminal 


Part 2: Programming and Use 


The supplied standard control software supports several character 
attributes and various configuration options 


Last month, in Part 1, I introduced 
you to the Term-Mite ST intelligent 
video-display terminal, shown in 
photo 1. It is designed around the 
new National Semiconductor N5455 
Terminal-Management Processor 
(TMP). This self-contained terminal- 
controller chip permits the essential 
features (see table 1) to be provided 
by only 21 integrated circuits. 

This month I'd like to pick up the 
story beginning with a discussion of 
the firmware, that is, the program 
logic inscribed in ROM (read-only 
memory) inside the NS455A that 
runs on the internal microprocessor 
to control all the terminal's functions. 
We'll look at the functions of the firm- 
ware, the configuration-switch set- 
tings, the Escape sequences and con- 
trol functions, and, finally, demon- 
strate putting a few characters on the 
screen. 


Factory-Supplied Control 
Program 

The control program has four 
main sections: the initialization code, 


Copyright © 1984 Steven A. Clarcia. 
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the main keyboard-scanning and 
wait loop, the display-processing 
routine, and the interrupt-processing 
routines. (Since keyboard scanning 
may be a new technique to some of 
you, the logic flow of this code sec- 
tion will be described in detail.) The 
program is constructed in a modular 
fashion; a general flowchart is shown 
in figure 1, while a memory map is 
shown in figure 2. 

The initialization routine is ex- 
ecuted when the terminal is first 
turned on or when it is reset. The 
routine first checks all the display 
memory and the serial I/O (input/ 
output) circuits; then it reads the con- 
figuration switches and loads the 
NS455A5 registers with their initial 
values. Many values must be loaded 
into registers before the terminal can 
work: among them are the timing- 
chain constants that specify charac- 
ter-cell parameters; values for cursor 
definition, horizontal, and vertical 
timing; values for the character attri- 
butes and other display controls; 
values to determine character posi- 
tions; and values that set the data 
rate, parity, full- or half-duplex trans- 
mission mode, etc. 

After everything has been initial- 


ized, the program enters the charac- 
ter-processing loop, which is often re- 
ferred to as the main wait loop. If a 
scanned keyboard is being used, 
scanning occurs every 10 millisec- 
onds (ms) during this loop. When the 
hardware detects a character a 
branching instruction passes control 
to the display-processing routine. (A 
more definitive explanation of key- 
board scanning follows.) 

Characters typed on a parallel- 
encoded keyboard are handled 
somewhat differently, as are charac- 
ters received from the host computer 
or another terminal. When a charac- 
ter arrives from one of these sources, 
the hardware of the Term-Mite ST 
generates an interrupt, and control 
automatically passes into one of the 
interrupt-handling routines. In the 
case of the parallel keyboard, its data-. 
strobe signal generates an external in- 
terrupt (an interrupt relying on hard- 
ware outside the processor); the in- 
terrupt handler causes the TMP to 
read the typed character from the I/O 
port, queue it for display, transmit it 
(if necessary), and return to wait for 
the next character. 

When the hardware receives data 
on the serial input line, it generates 


an internal interrupt. Control 
branches to several routines that 
determine what type of interrupt oc- 
curred and take appropriate action. 
The first test checks for received char- 
acters in the buffer of the UART (uni- 
versal asynchronous receiver/trans- 
mitter). If a character is found in the 
buffer, it is queued for display (i.e., 
placed in the holding area for data to 
be shown on the screen). If no char- 
acter is found, the register contents 
are tested for a match with the special 
value that indicates an empty-trans- 
mit-buffer condition, in which case 
the program tries to fill the transmit 
buffer. The final test is for the inter- 
nal timer; timer interrupts happen 
every 10 ms and are used to trigger 
the keyboard scanning. If the Term- 
Mite ST is not set up to use a scanned 
keyboard, the internal-timer interrupt 
produces no activity. 

Because of the operating dif- 
ferences between scanned and en- 
coded keyboards, the control pro- 
gram contains two routines for read- 
ing a keyboard character. The en- 
coded keyboards are handled by the 
external-interrupt routine. Very few 
processor instructions are required to 
fetch the character, since the data 
comes in from the I/O port already 
encoded as values in the ubiquitous 
ASCII (American National 5tandard 
Code for Information Interchange) 
character set established by ANSI 
(the American National Standards 
Institute). In contrast, getting a 
character from the scanned keyboard 
takes a fairly lengthy subprogram, 
which must examine the switch 
matrix of the keyboard for closures 
and convert that data into a meaning- 
ful ASCII character. The two key- 
board routines, however, merge at 
the point where the character has 
been identified; a common section of 
code is used to display, transmit, and 
queue the character. 

The display-processing subroutine 
is entered from the main wait loop 
when the program finds that the 
input-character buffer is not empty. 
If the character appearing in the buf- 
fer is part of an Escape sequence, the 
processing routine decides whether 
to wait for additional information 
(more characters) or to take immedi- 


= 
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Photo 1: A prototype of the Term-Mite ST circuit board, measuring only 244 by 6% inches. 
The design incorporates the National Semiconductor N5455A Terminal Management Processor. 


1.24 lines of 80 characters each, uppercase and lowercase 

2.supports either scanned or parallel-ancoded keyboards 

3. selectable dala rate, parity, cursor, and display options 

4. attributes: reverse-video, half-intensity, double-height, double-width, underlined, blinking 
and/or blanked character 

§.line (block) graphics 


6.21 Escape functions 

7.14 control functions 

B. twenty-fifth-line reverse-video status display 
9. self-test 


10.separated-sync or composite-video output 


Table 1: The features of the Term-Mite ST intelligent video-display terminal. 
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ate action. ASCII control codes are 
processed immediately. If the re- 
ceived character is an ordinary dis- 
playable character, it is simply dis- 
played and possibly transmitted 
through the serial port. 


Keyboard-Scanning Logic 

The scanned keyboard is funda- 
mentally a set of push-button 
switches arranged in a set of rows 
and columns and wired together 
with diodes. Every 10 milliseconds, 
triggered by the internal-timer inter- 
rupt, the Term-Mite ST looks at each 
row and column in turn to find out 
if any of the switches have been 
closed. 

The basic scanning algorithm is 
shown in figure 3. The first thing the 
routine does is check to see if the key- 
board is currently enabled (it is pos- 
sible to turn the keyboard off). The 
scanning loop is initialized for 16 col- 
umns of key switches. The wire along 
the first column is driven to the volt- 
age that represents logic 1 while the 
row lines are monitored. If the logic-1 
voltage appears on the output of any 
row, the terminal knows that the key 
at the intersection of that row and col- 
umn is being pressed. Whenever the 
scanning loop detects a hit, program 
contro] momentarily leaves the loop 
while the row and column coor- 
dinates are used to look up the ap- 
propriate ASCII value in a code- 
conversion table. The lookup routine 
also notes the current status of the 
Control, Shift, and Caps-Lock func- 
tions. 

The key value is compared to the 
value found during the last scan; if 
they are the same, the routine as- 
sumes that the key simply has not yet 
been released from the previous 
stroke and ignores the key-pressed 
condition. (When typing, most peo- 
ple hold down each key long enough 
for many scans to occur. Except when 
the Repeat key is in use, the terminal 
assumes that continued closure of 
the key switch should not produce 

further output.) If the scanning 
routine finds that the most recently 
read key value is indeed a new char- 
acter, it stores the value and resumes 
scanning. If two key switches are 
found simultaneously closed in one 
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Figure 1: A flowchart of the control program supplied standard by National Semiconductor 
for the NS455A. The main code is shown in la while the interrupt sections are in 1b. 


column, the two characters are pro- 
cessed in turn before the scan is 
restarted. 

After all the columns have been 
scanned, the routine checks the char- 
acter-value storage to see if any keys 
were pressed. If the number of “hits” 
found is greater than four, it exits 
with no output. Valid characters, pro- 
duced by one to four key presses per 
scan, are queued in the keyboard 
buffer for display and output. The 


routine also checks the Repeat key; 
if it is being held down, the program 
initially delays 1 second and then 
begins to queue the same character 
again at intervals of 0.1 second. If no 
keys were detected during the scan, 
the program cleans out the key- 
board-buffer storage area, resets the 
interrupt mask, does some house- 
keeping, and returns from the 
interrupt. 

(Note: The keyboard-scanning rou- 
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RECEIVE 
CHARACTER 
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| INTERRUPT 
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DISPLAY 


RETURN 
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tine is somewhat hardware- 
dependent. A numeric keypad and 
separate input lines for Control, 
Shift, Repeat, and Caps-Lock keys 
may not be available or work the 
same way in all keyboards. The stan- 
dard program is written to operate 
with an Oak full-travel membrane 
(FTM) keyboard. Other keyboards, 
including the one shown in photo 2, 
can be made to work with the stan- 
dard NS455A, but the Oak keyboard 
can be used with a minimum of 
trouble. ) 


Configuring for Use 

The biggest annoyance of today’s 
advanced intelligent terminals is that 
they can be complicated to use. 
When you unpack a new unit you 


can expect to spend at least an hour 
trying to set the switches for all the 
proper optional modes and func- 
tions. At such times I fondly recall 
first plugging in my completed TV 
Typewriter in late 1973 (see references 
2 and 4). There were no confusing 
configuration switches or Escape se- 
quences. I just typed. 

The Term-Mite ST, though small, 
was designed to be powerful, so it 
has to include some options that you 
set before use. I have tried to keep 
them as simple as is compatible with 
flexibility, These options are both 
hardware- and software-configur- 
able. 

In the Term-Mite ST, three eight- 
position DIP (dual-inline pin) 
switches let you set up the unit to 


assume certain operating conditions 
and parameters when you first turn 
it on. Once the terminal has been 
turned on, most of the switch-preset 
parameters can be changed by on- 
line commands received either from 
the keyboard or through the RS-232C 
port. In this same manner, some ad- 
ditional parameters that don't have 
switches can be set up. The com- 
mands are sequences of ASCII char- 
acters, either single nonprinting con- 
trol codes or ordinary characters pre- 
ceded by an Escape character (Escape 
sequences). 

Control codes, as in most ASCI- 
encoded applications, are generated 
at the keyboard by simultaneously 
holding down the Contro! key and 
one other alphabetic or character key. 
The binary value emitted is within 
the special low range of ASCII codes 
designated for the control of devices. 
These codes do not normally cause 
any symbol to be printed or dis- 
played, so they are referred to as non- 
printing. A list of the control codes as 
used by the Term-Mite ST (running 
with the standard firmware) is shown 
in table 2 on page 96. An ASCII con- 
trol code is often abbreviated by the 
corresponding printing character pre- 
ceded by a caret or an up-arrow; thus 
" G” stands for Control-G. 

Escape sequences are more complex, 
These consist of characters that are 
mostly in the range of regular ASCII 
values, but the normally printable 
codes are transmitted following the 
special ASCII Escape character (deci- 
mal 27). This Escape character is so 
named because the characters that 
follow it "escape" from their normal 
meanings. (In the context of an 
Escape sequence, almost any mean- 
ing is possible for any character, 
although some Escape sequences are 
widely used, and one set has 
achieved the status of an ANSI stan- 
dard equal to ASCH itselí—see 
reference 1.) In the Term-Mite ST, an 
Escape sequence consists of at least 
two keystrokes: the Escape key fol- 
lowed by an uppercase letter (in the 
set À through Z, with some unused). 
The Escape sequences activate vari- 
ous functions of the Term-Mite ST. 
Only direct cursor addressing and 
the set-attribute-value function re- 
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Photo 2: The Term-Mite ST can be connected to the stack-pole keyboard shown here, but the NS455A can be used more easily with an Oak 
full-travel membrane (FTM) keyboard from Oak Switch Systems Inc., POB 517, Crystal Lake, IL 60014. An enclosure from Pac Tec (Enterprise 
and Executive Aves., Philadelphia, PA 19153) enhances the terminal's appearance. 


HEXADECIMAL 
LOCATION 


065 


14D 


181 


z09 


3ZA 


360 


3EA 


54C 


| INTERRUPT VECTORS AND SELF -TEST CODE 


INITIALIZATION 

CODE 
INTERNAL-INTERRUPT ROUTINES 

SCANNED ~ 

KEYBOARD CODE 
MISCELLANEOUS SUBROUTINES 


EXTERNAL-INTERRUPT ROUTINE 
CHARACTER AND DISPLAY PROCESSING 


CONTROL- CODE 
PROCESSING 


HEXADECIMAL 
LOCATION 


900 


100 


200 


300 


400 


500 


ESCAPE- 
CODE 
PROCESSING 


5E0 


STATUS-LINE 
HANDLING 


FFF 


Figure 2: Memory use by the NS455A control program. 
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quire more than one character follow- 
ing Escape. 

When power to the Term-Mite ST 
is first turned on, the three groups of 
configuration switches are read and 
their values stored in appropriate reg- 
isters in the TMP. The switches ap- 
pear to the processor as memory- 
mapped I/O devices; logic 1 is con- 
sidered to be the on or closed posi- 
tion. (National Semiconductor's soft- 
ware refers to the groups as switches 
4, 5, and 6, so I have used the same 
designations in the Term-Mite sche- 
matic.) Their configurations and vari- 
ous settings are shown in tables 4, 5, 
and 6 and in figures 4, 5, and 6. 


Programming the Term-Mite 
Your use of the Term-Mite ST can 
be simple or complex, depending on 
how you write your host software: to 
use the control commands and 
Escape sequences extensively or not 
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10mb Internal Upgrade 


faster access — without taxing the 
power supply. 1t also includes a 
Winchester disk controller that is 


When you're ready to boost your 
storage capacity from 640K to lOmb 
without boosting power and without 


Features and Benefits 
— Increased capacity 
— Increased access time 


eating up desk-top space, our inrernal [BM formatted. — Upgradeabiliry 
PC PLUS will be just a phone The DSS PC PLUS kit presents — No, additional power requirements 
call away. the storage solution you need now. — Enhanced cooling 


Waiting to give you all the capacity of 
the *XT at a price that saves you 
hundreds of dollars compared to the 
cost of trading up. 

The DSS PC PLUS kit uses a half- 
height 1Omb Winchester disk drive chat 
gives you all the benefits of Winchester 
technology — increased data integrity, 


— Qne board controller solution 
— Operates with 1.25 MS-DOS 
through 2.0 MS-DOS 


What are your data storage needs? At 
DSS, we do much more than sell 
components. We create solutions. 


: — Intemal upgrade 
The DSS PC PLUS kit includes: é‘ l 
— 10mb half-height disk drive =r Ts half-height Winchester = 
— DSS Controller 3: jloppy s 


— Increased data integrity 


Retail price: $2250 


from the dealer nearest you 


— Full height front beze! 
— Mounting hardware 


— Cables 


2907 N. 55th St, No. 5 Boulder, Colorado 80301 303/449-7587 Toll Free: 800-851-PLUS 


Circle 410 _ for Dealer Inquiries. Circle |. 11 for End-User Inquiries. 


Data Storage Solutions, inc. 


"XT is a registered INM trademark 
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Wouldn't it be great if you could 
use your IBM®PC to tap into vast 
resource libraries across the country? 
To transfer files to your partner, 
upstate? Or from your broker, down 
the street? 

It's possible. All you need is a 
modem, to connect your computer 
to others. Down the hall. Or thou- 
sands of miles away 


Hayes Smartmodem. Think of it as 
your computer's telephone. Hayes 
Smartmodem 300™ and the faster 
Smartmodem 12007" allow you to com- 
municate over ordinary phone lines. 

But any modem will send and 
receive data. Smartmodems also 
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dial, answer and disconnect calls. 
Automatically. And without going 
through the telephone receiver, 
making them far superior to acoustic 
coupler modems. 

Choose your speed; choose your 
price. The lower-priced Smartmodem 
300 is ideal for local data swaps and 
communicates at 300 bps. For longer 
distance and larger volumes, Smart- 
modem 1200 operates at baud rates 
of 300 or 1200, with a built-in selector 
that automatically detects transmis- 
sion speeds. 

Both work with rotary dials, 
Touch-Tone® and key-set 
systems; connect to most time- 
sharing systems; and feature 

»  anaudio speaker 

Smartmodem 1200B™ is also avail- 
able as a plug-in board. Developed 
specifically for the PC. it 
comes packaged with Hayes’ 
own communications soft- 
ware, Smartcom IM 

Smartcom II. We spent 
alot of time developing it, so 
you can spend less time using it. 
Smartcom II prompts you in the 


Hayes 


one key, and Smartcom II automati- 
cally connects you to a utility or infor- 
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— p steps required to create, 

send, receive, display. list, name and 
re-name files. It even receives data 
completely unattended—especially 
helpful when you're sending work 
from home to the office, or vice versa. 

If you need it, there's always "help" 
This feature explains prompts. mes- 
sages, etc. to make communicating 
extra easy. 

With Smartcom II, it is. Case in 
point: Before you communicate with 
another system, you need to "set up" 
your computer to match the way the 
remote system transmits data. With 
Smartcom II, you do this only once. 
After that, parameters for 25 dif- 
ferent remote systems are stored in 
a directory on Smartcom II. 

Calling or answering a system listed 
in the directory requires just a few 
quick keystrokes. 

You can store 
lengthy log-on 
sequences the 
same way. Press 


mation service. 
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character attributes and graphics 
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the keyboard (ones with leading-zero 
attribute values, for example); these 
must be supplied by the host com- 
puter. One of the easiest ways to do 
this is to use the CHR$ function in 
BASIC, giving the decimal values of 
the required characters. I used a 
Radio Shack TRS-80 Model 100 port- 
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able computer to generate the dis- 
plays depicted in the accompanying 
photos. With these few simple ex- 
amples, I'll try to give you a feel for 
the use of the control functions. The 
communication protocol is peculiar to 
the Model 100, but the basic ap- 
proach and much of the code can be 
used on other machines. 

The first example is shown in list- 
ing 1 on page 102, a demonstration 
of displaying blinking characters. 
Lines 20 and 25 in this BASIC program 
clear the screen with a Control-L, then 
position the cursor at the sixteenth 
line with a sequence of the type ESC, 
M, x, y. An ESC, I, 251 sequence sets 
the blinking attribute for the single 
word “BLINKING” (attribute bit 2 set 
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Control Code Effect 


| 
Control-G Ring the bell, The -G code causes a strobe pulse to ba sent out bit 5 of the VO por to trigger a 100-ms one-shot 
multivibrator, which can be connected to a piezoalectric transducer. 


Controal-H Backspace. The destructive backspace moves the cursor to lhe leit; the new position is blanked, Wrap-around occurs 
frorn line to fine, including a screen wrap fram the home (upper left) to last pasition, 


Controt-! Horizontal tab—fixed every eight locations. The tab function is handled by the Tab key or by the ^| code. Each line is 
divided up into fixed eight-character tab zones. Each Tab received causes the cursor to jump from its current position 
to the start of the next lab zane, proceeding to the right. Screen scrolling occurs at the bottom of the screen. 


Control-J Lineteed. ^J is the standard ASCII Lineleed character. 
Contrat-K Vertical tab—fixed every eight lines. -K moves the cursor down tha screen eight rows. If the cursor is at the bottom of 


tha screen, tha display scrolls by eight lines. intervening lines are always blanked, The cursor column position always 
remains the same alter ^K; no carriage return is performed, 


Controk-L Clear screen and home tha cursor. 
Control-M Standard ASCII Return character. "M moves the cursor to the leftrnost calumn. 
Controi-N Cursor up, The cursor is moved up ona line by the ^N code. The movement is nondestructive, and the cursor will 


wrap around the screen from top to bottom when the top lina is reached. 


Control-O Cursor down. Similarly, the cursor moves down one line, nondestructively, when © is detected. Again, wrap-around 
irom bottom to top occurs, 


Table 2: The functions of ASCH control codes in the Term-Mite, 


Escape 

Sequence Effact 

ESC, A Auxiliary (printer) port on. An ESC, A sequence will turn on the auxiliary printer port, Il it exists (Ihe port hardware is not 
implemented in Term-Mite). Everything displayed on the screen will go out the auxiliary port as well. Note that Return 
and Linefeed characlers are not sent lo the display routine unlass the terminal is in Control mode. (All control characters 
are then put on the display graphically.) The "AUX ON" message is displayed on the status line when ihis Control mode 
is active. 

ESC, B Display switch-register status in status line An ESC, B causes the UART configuration switch and data-rate code to be 
displayed on the status line. 

ESC, C Control mode on. An ESC, C sequence causes the unil lo enter the Control made. This mode of operation permits you 
to see all the normally nondisplayable ASCII characters teg., Return, Lin on the display screen. The control 


characters are displayed as reverse-video, hait-intensily uppercase letters. "A" through "Z" plus some punctuation are 
used. |n addition, the message “CTL MODE" is displayed on the status fine. 


ESC, D Toggle on-line/fooal mode. You can set the terminal to on-line or to local mode from the keyboard using this Escape se- 
quence. Il is a toggle function; ia, each use causes the terminal to change from the current state to the other one, The 
stalus line also displays the current state, 


ESC, E Toggle ful-/hal-duplex moda. This is also a toggle function (see ESC, D) except thal you can go from full-duplex (FDX) 
to hall-duplex (HDX) communication and back. The terminal's current stale is displayed on tha status line. 

ESC, F Control mode off. ESC, F turns the Control mode off. The ASCII control characters now resume their normal operation 
and function. The message disappears from the status line. 

ESC, G Set graphics mode on. Tha ESC, G sequence flips the status line to normal video and enables the graphics attribute for 


characters specified in Ihe ALI register. This is the mode to use when doing forms drawing with the supplied ter- 
minal software. This state remains in effect until turned off by another Escape sequence (ESC, H}, 


ESC, H Set graphics mode off. To turn off the graphics or line-drawing made, the ESC, H sequanca is used. 


ESC, |, v Set Attribule Value. You can set attributes to any combination by using the ESC, |, v sequence. If internal attributes are 
being used, the contents of ALT are replaced with the B-bit binary values v. When using external attributes, the value v 
is loaded into the current-altribute-value register. All subsequent characters will have this value loaded into their external 
attribute memory unless it is changed by another ESC, |, v. Bits are added logether to obtain v for each combination of 
attributes as shown below. 


Atlribure BH Attribute 
bit 7 graphice 
bit 8 blanked 
bit 5 underlined 
bit 4 double width 
bt 3 double height 
bit 2 blinking 
be 1 hall intensity 
bI Q reverso video 


Table 3: The effects of Escape sequences in the Term-Mite ST. 
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Control Code 
Gontrol-P 


Control Q 


Control-R 


Contro-S 


Control T 


Escape 
Sequence 


ESG, K 


ESC, L 


ESC, M X, y 


ESC, O 
ESC, P 
ESC, Q 


ESC, R 


ESC, S 


ESC, T 
ESC, W 


ESC, X 
ESC, Y 


Effect 


Cursor lef. -P moves the cursor left one column, nondesiructively, Screen wrap-around from right to feft will cause the 


cursor to move up a line each time the wrap-around occurs. 


Cursor right, The fourth cursor-movement code js “Q. Tha cursor moves right by one column. nondestructively, and 
screen wrap-around happens as above. Wrap-around moves down a line until the end of the screen is reached, and 
then the cursor moves back 1o the top of the screen No scrolling is dona. 


Cursor home. The ^B code moves the cursor to the home (uppermost left) position Nothing else happens 


Send a "break" signal on senal line ^ S generates a "break" signal (300 ms of "spacing" condition) on the RS-232C 
line. 


Change and display data rate. The dala rate for the RS-232C lines can be changed via the -T code. Each time ~T is 
entered, the data rate ts displayed (in 00 lo 15 code form} after being bumped to the next higher rate. Both receive 
and transmit rates are affected, They are as follows: 


00 = 110 bps 08 = 3600 bps 
01 = 134.5 bps 09 = 4800 bps 
02 = 150 bps 10 = 7200 bps 
03 = 300 bps 11 = 9600 bps 
04 = 600 bps 12 = 19,200 bps 
05 = 1200 bps 13 = 19,200 bps 
06 = 1800 bps 14 = 19,200 bps 
07 = 2400 bps 18 = 4800 bps 


Effect 


A logic 0 in a bit position enables the corresponding attribute. 


Keyboard enable (X-on). The keyboard can be selectively enabled or disabled, ESC, K performs the X-on or enable 
function. 


Return light-pen value. An ESC, L sequence causes the currently latched values in Ihe horizontal light-pen register 
(HPEN) and the vertical light-pen register (VPEN) to be transmitted back to the host system via the main RS-232C port. 
HPEN is sent (ona binary character) followed by VPEN (alsa one binary character). Term-Mite does not support the 
light-pen hardware. 


Load cursor position (xy). The cursor position is dynamically alterable by means of Ihis Escape sequence. The two 
parameters following the basic Escape code are used to set the x and y (respectively) positions of the cursoc Tha x 
value is the column position. Up to 79 columns are allowed. The y value specifies the row or line number, O through 23 
being valid. The origin point is the home position on Ihe screen (upper-left corner) and all Ihe values are calculated as 
offsets from thal poinL The actual parameler values begin with Ihe cisplayable ASCII character set, that is, blank 
through lowercase "o" To specify cursor position (56), for example, the parameters would be the two characters "Yog" 
{hexadecimal 25 and 26), The 80 x values would run from blank (hexadecimal 20) through "o" (6F) and 24 y values 
from blank (hexadecimal 20) through "7" (37) 


Keyboard disable (X-off). The ESC, O sequence disables the keyboard from further operation. This is essentially an X-off 
function. (t must ba reenabled by an ESC, K sent from Ihe host system or entered from the keyboard itself. 


Print screen cantents. You can dump the entire displayed contents of the screen to the auxiliary or printer port by typing 
the ESC, P key sequence. 


Run self-test diagnostic and reset, ESC. Q causes the system to rerun the self-test and Initialization routines. All current 
machine status conditions will be replaced by the power-on defaults The current screen contents are lost 


Block send the current row. This «s one of the Block Send commands. An ESC, R sequence causes Ihe current line 
(from lett margin to the cursor position) to be transmitted character by character to the host system, If he cursor Is on 
the let margin pe. Iheres nothing on the line yel), nothing is transmitted. 


Block send the current screen. The other Block Send command is ESC, S. This command transmits the data on the 
screen, character by character, from the home position to the current cursor location over the RS-232C link to the hast 


systern, 


Erase to end of line. An ESC, T erases the current line from the cursor position to the nght margin. It includes Ihe cur- 
sor position in the erase operation. 


Wipe switch-regrster status from status lina. The swilch-register and data-rate information can be wiped from the status 
line by antaring ESC, W. 


Auxiliary port (printer) off. This reverses the effect of ESC, A. 


Erase to end of page. You can erase the entire screen (rom the present cursor location to the end of the screen by typ- 
ing ESC, Y. Tha present cursor location is included in the erase function. 
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Circle 34 on inquiry card. 


SERIAL PORT 
EXPANDER 
yg 

MORE 


BTA's MODEL 524 MULTIPORT 
CONTROLLER is a code activated one 
to four serial port expander — but that's 
not all since it has separate and indepen- 
dent LIARTS, buffers and handshaking 
each port can operate with a different 
configuration, i.e. different baud rates, 


stop bits, etc. These features also permit | 


two or more devices to communicate 
with the 524 simultaneously. 


|: lz ER a | 
Leli&r- pe | J i 
| print | | 1 Le | 
y | High —" | 

| printar 


L -— z E 
* Terminal : 
J -——— = — ell 


Full duplex with EIA RS-232 protocol 
Baud rates up to 19,200 
Expansion to 16 ports by cascading 


Peripheral ports may be configured 
by user software 


One year warranty 


same as model 524 except has 256 byte 
rx/tx buffers per port 

»MODEL 524D............. 5269.00 
same as model 524, plus continuous poll- 
ing of each peripheral device for data 
transfer requests. The device is auto- 
matically connected when its ‘turn comes 

| up. ON, BUSY and OFF messages are 
sent to che peripheral device. 

*Other models available — Contact us or 
your dealer for additional information. 


HIGHWAY 803, PO BOX 387 
BAY ST. LOUIS, MISSISSIPPI) 39520 
(601/487: 8231 
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SWITCH 4 


SWITCH 


| 
LUPMOD | EXTTST | 


50/60Hz | 


| 
CURSOR SELECT | REVVID 


POSITIONS 
5 4 3 2 1 
| 
| EXTATT | SLFTST 


| 


Figure 4: The assignmenis of the switch positions in configuration switch 4. (Switches 1, 


2, and 3 do not exist.) 


SWITCH 5 


SWITCH POSITIONS 


AUTLF | kevenc LINLOC 


! FDXHDX | XMTRCV | 


SPLT 8R | WRDLEN 


Figure 5: The assignments of the switch positions in configuration switch 5. 


SWITCH 6 


SWITCH POSITIONS 


DATA RATE 


5 4 a 2 7 


PARITY SELECT | PAR ENA) STP BIT 


| 


Figure 6: The assignments of the switch positions in configuration switch 6. 


to 0). An ESC, I, 255 restores the nor- 
mal character display for the final 
word. 

Listing 2 functions in a similar 
manner to show off the reverse-video 
attribute. In this instance, the reverse- 
video attribute is activated by an ESC, 
I, 254 sequence (attribute bit 0 set to 
Q). The result is shown in photo 3a 
on page 108. 

Listing 3 on page 104 combines four 
attributes. It starts by clearing the 
screen, positioning the cursor at col- 
umn 21, row 6 (21,6), and printing 
“WE CAN PRINT THE REGULAR 
WAY"; next, the cursor is reposi- 
tioned to (0,10) and the sequence 
ESC, I, 230 is sent. The value of 230 
(bits 0, 3, and 4 set to 0) sets the 
double-width, double-height, and 
reverse-video attributes. Photo 3b on 
page 108 shows the appearance of the 
screen. 

À few peculiarities do apply to the 
use of the double-width and double- 
height characters. The ASCII value of 
any character to be displayed in 


either or both of these attributes must 
be written in all the character posi- 
tions that the expanded character will 
occupy. For example, if you wish to 
print "TEST" in double width, the 
BASIC PRINT statement should ac- 
tually send the string “TTEESSTT”, 
since the wide characters will occupy 
two regular character positions. In 
double height, the duplicate charac- 
ters should be written one above the 
other. The other catch to using dou- 
ble height is that the second row of 
characters must also have the blanked 
attribute set. In the example of listing 
3, with the attributes set for double 
height, double width, reverse video, 
and (on the second display line) 
blanked, the string “OR THIS WAY 
FOR SPECIAL EMPHASIS” is 
printed im large letters. After the 
pyrotechnics, another Control] is 
used to reset the attributes. 

One final demonstration program, 
shown in listing 4, shows many of the 
Characteristics already mentioned 
with the addition of line graphics. 


tor your (BM T 
L ^S ¢ 'P/M 86 | : 
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Interactive e 


bound manual 
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" system is: 8 È 
. Operating system: C 


ORDER YOUR COPY TURBO poner Car 


| " ade Computer: Disk Fo 
jCAL TODAY TO TAKE ADVANTAG be I -— 
OUR INTRODUCTORY SPECIAL. | E i- E sura moda! numbe 
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< 400 X | aB 


Ea 


——— 


"Ni 


 CITY/ST/ 
TELEPHON 
allfornia residents mc 
15.00. Checks must 


P.O.D, 


se cm cm ee ‘MÁ 


Switched Signal 
50/60 Hz 


Effect 


Because the NS455A Is designed for worldwide distribution, provision has been made tor handling operation at either 
50 Hz or 60 Hz. A logic 1 specifies 60 Hz, while a logic 0 sets 50-Hz operation. 

| LUPMOD This bit affects the loopback mode of the serial VO line. When it is D, the serial output line ia logically connected ta tha 
serial input line inside the chip. A logic 1 sets Ihe serial line to normal mode. 

EXTTST The external test flag is used to force a jump to external memory located at hexadecimal address 800. This tes! is only 
made if SLFTST is also selected. The author of the self-test code must take care of either returning to the supplied stan- 
dard program or handling all processing from thal point on. 

CURSOR SELECT There are four types of cursors thal can be selected an the Term-Mite: a solid underline, a blinking underline. a solid 
block, or a blinking block. The binary codes are as follows: 


00 = solid underline cursor 
07 = blinking underline cursor 
10 = solid block cursor 

11 = blinking block cursor 


A logic 0 will cause the display to switch to black characters on a white field. The delaull value of logic 1 specifies nor- 
mal videa, white on black. 


REVVID 


EXTATT A 0 in this position lets you use tha external attributa memory, bits 8 through 15. A logic 1 sets the system up for inter- 


nai attributas. 
SLFTST A logic 1 in this bit causes Ihe self-test routine to be skipped on reset or power up. h must be set to logic 0 in order for 
the self-test to be performed. This does not affect the ESC, Q command to execute a self-test 


Table 4: The functions of the switch positions in configuration switch 4. 


Switched Signal Effect 

AUTLF This is the Auto-Lineteed flag. When set lo a logic 0, a Linefeed character is sent whenever a Return character is 
delected. This operales for both tha transmitted data and the displayed information. A logic 1 causes no Linefeed to be 
sent 

| KEYENC The encoded keyboard ıs selected by a logic 0. A logic 1 indicates that Ihe scanned keyboard is to be handled. 

LINLOC This is the Online/Locat default When this flag is set to logic 0, Local mode is chosen, and no data is sent to Ihe host 
machine A logic 7 puts the terminal ino Online made and data is then transmitted. 

FOXHOX The full-duplex/half-duplex flag is used to set Ihe communication protocol. When set to logic 0, the communication 
through the serial port is half duplex; data ts both transmitted to the host and sent lo the GAT display. A logic 3 will 
select full duplex. Data is then transmitted but nol automatically seni to ihe display 

XMTRCV The split-data-rate function uses this flag to decide whether the transmitter (logic 0) or the receiver (1) is to operate at the 
siawer data rale. 

SPLT BR This field sets the split-data-rate divisor to one of our values. The divisor divides the affected rate by a factor of 1, 4, 16, 
or 32. More divisors are allowed, but they are not implemented in the standard program. 

00 = divide by 32 10 = divide by 4 
O1 = divide by 16 11 = divide by 1 (default) 
WRDLEN The wordlength flag specifies the number ol bits in the serial character, either 7 or 8 bits excluding parity. A default of 


1 selects 7 bits, and a logic O selects 8 bits. 


Table 5: The functions of the switch positions in configuration switch 5. 


When attribute bit 7 is set to a 0, the 
Term-Mite displays certain control 
characters as graphic symbols. These 
are shown in table 8 on page 108. The 
program draws the display shown in 
photo 4. 
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In Conclusion 

Since building the Term-Mite ST, 
l've been finding all kinds of old and 
new uses for it. For instance, it makes 
a perfect status and command dis- 
play for a Micromint 28-BASIC Com- 


puter/Controller system (see refer- 
ence 3). Also, I've been hesitating to 
spend $1000 for a regular video ter- 
minal that would be dedicated to a 
constant display of the time of day 
and my appointment schedule, but 


Tex! continued on page 108 


VisiCalc} Lotus" 1-2-3" and Multiplan’ users 
endorse Dow Jones Spreadsheet Link... 


“The analysis I do with | “The speed of collect- | “The comprehensive 
Spreadsheet Link ing and entering information I get 
would be impossible data is invaluable. from Dow Jones 
any other way. | News/ Retrieval 

Spreadsheet Link does is a real plus. 
I track more than 200 exactly what I want it to 
securities. This soft- do. It's a tremendous Without Spreadsheet 
ware really gives me a help in manipulating Link, I'd have to enter 
handle on my invest- data. I think anyone data keystroke by key- 
ments. I can download who does spreadsheet stroke into my tem- 
stock quotes and funda- analysis will find this plates. This software 
mental information an important addition makes spreadsheet 
from Dow Jones to their software library? analysis much easier 
News/Retrieval? and more useful to me. 
directly into my spread- Anne Freilich I'm getting very satis- 
sheets, and analyze it Wensley Management factory results, and I’m 
using my own formulas.” Corporation still exploring the 

possibilities.” 

Ronald Eldredge 


Lockhart Financial Services Douglas THI 


Grayson Gill, Inc. 


DOW JONES SOFTWARE” 


..- Plan on it. 


Comparible wrth Appi H and IBM personal computers. 


For a free brochure, call 
1-800-345-8500 ext. 165 
(Alaskn, Hawaii and foreign call 1-215-789-7008 ext. 165) VinCalc is a reparerad rrademarh of VisiCorp. 
Lena cad 1-2-3 are rradrmarks of Lomas Development Corporaten. 
Copyright © Dow Jones & Co., Inc., 1983. All rights reserved. ied aan alee 
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Circle 383 on Inquiry card. 
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WAREHOUSE SOFTWARE 
4935 West Glendale Ave., Suite 12 
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Communication 
Parameter Explanation 


DATA RATE Four bits select the data rate used by the serial-I/O section. The 


available rates are shown below: 


position 8765 position 8765 
110 bps 1000 3600 bps 
134.5 bps 1001 4800 bps 
150 bps 1010 7200 bps 
300 bps 1011 9600 bps 
600 bps 1100 19,200 bps 
1200 bps 1101 19,200 bps 
1800 bps 1110 19,200 bps 
2400 bps 1111 4800 bos 


PARITY SELECT There are four parity options: 
position 43 


11 = Parity is forced to a space leval if enabled. 
10 = Parity is forced to à mark level if enabled. 
01 = Parity is aven if enabled. 

00 = Parity is off if enabled. 


PARENE The parity-enable flag is used to anable or disable the parity function. 


If the switch is a 0, parity is disabled. A value of 1 enables parity. 


STPBIT This flag specifies the number of stop bits to be sent with each 


character. A logic 1 will cause one stop bit to be sent; a O will send 
two stop bits. 


Table 6: The functions of the switch positions in configuration switch 6. 


Switch 4 Switch 5 Switch 6 
11111100 10100111 00111010 


Table 7: For general use, typical settings of all three switches might be as shown here 
(most significant bits to the left). 


Listing 1: A BASIC program fo produce blinking characters on the Term-Mite. 


10 
20 
25 
30 
40 
50 


OPEN "COM:38N1D" FOR OUTPUT AS 1 

PRINT £1,CHR$(12):REM CLEAR SCREEN 

PRINT #1,CHRS$(27) ; "M04" 

PRINT #1,"THIS IS HOW WE PRINT IN "; 

PRINT #1,CHR$(27) ;"I";CHR$(251); BLINKING "; 
PRINT #1,CHR$(27) ;"I";CHRS(255) ; "CHARACTERS" 


100 CLOSE #1 
110 STOP 


Listing 2: A program to produce reverse-video characters on the Term-Mite. 


10 
20 
25 
30 
40 
50 


OPEN "COM:38NID" FOR OUTPUT AS 1 

PRINT $1,CHR$(12):REM CLEAR SCREEN 

PRINT $1,CHR$(27);"M0-«" 

PRINT $1,"THIS IS HOW WE PRINT IN "; 

PRINT &1,CHR$(27) ; "I" ;CHR$(254) ; "REVERSE VIDEO "; 
PRINT #1,CHRS$ (27) ;"I";CHRS$(255);"CHARACTERS" 


100 CLOSE f$1 
110 STOP 
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brother. HR-25 E from the manufacturers of “OFFICIAL TYPEWRITER OF THE LOS ANGELES 1984 OLYMPIC GAMES" 


BROTHER has done it again. Not content to ride on the phenomenal 
success of the HR-1, Brother now brings you the HR-25. A machine so 
improved and technically advanced, with a price/performance ratio that 
sets it apart in a class by itself. 

Although the HR-25 has been designed to fulfill the demands ofthe high 
volume user, its price is affordable for even the smallest business 
groups. And the HR-25 will assure you the highest letter-quality printing 
at speeds of 23 cps, making it the fastest printer in its price range on the 
market today. 

The BROTHER HR-25 is unsurpassed in every respect, andis backed by 


| the DYNAX reputation for quality 

| andserviceresponse. Inc 
Options Available: Tractor Feed, , | Hl 

| Auto Cut Sheet Feeder 5698 Bandini Blvd., Bell, CA 90201 


(213) 260-7121 


Listing 3: A BASIC program to demonstrate reverse-video, double-height, double-width characters on the Term-Mite. 


OPEN “COM:38N1D" FOR OUTPUT AS 1 


20 PRINT $1,CHR$(12):REM CLEAR SCREEN 

25 PRINT $1,CHR$(27);"M5&"; 

30 PRINT #1,"WE CAN PRINT THE REGULAR WAY" 

40 PRINT $1,CHR$(27);"M *":CHR$(27) ; " I";CHR$(230); 

50 PRINT £$1,"OORR TTHHIISS WWAAYY  FFOORR SSPPEECCIIAALL  EEMMPPHHAASSIISS" 
60 PRINT £1,CHRS$ (27) ;"M *";CHRS (27) ;" I"; CHR$ (166) ; 

70 PRINT #1,"00RR TTHHIISS WWAAYY  FFOORR SSPPEECCIIAALL EEMMPPHHAASSIISS" 
80 PRINT $1,CHR$(27) ;"I":;CHRS$(255) 

90 CLOSE #1 

100 STOP 


Listing 4: A program to demonstrate all internal character attributes and the drawing of borders with line-graphics characters. 


OPEN 

PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 


"COM:38N1D" FOR OUTPUT AS 1 


#1,CHRS§$ (12) 
#1,CHRS (27) ;"I";CHR$(127) 
#1,CHRS (27) ;"Mt#"; 
#1,STRINGS (70,23) 
#1,CHRS$ (27) ;"M$*"; 
#1,STRINGS (71,23) 

#1,CHRS (27) ;"M$-"; 


PRINT #1,STRINGS (71, 23) 

PRINT #1,CHRS (27); "MSS"; 

PRINT #1 /STRINGS (71, 23) 

FOR I$ = 3 TO 21 

PRINT £1,CHRS$ (27) ;"MS";CHRS$ (32418) ; 
PRINT #1,"9" 

PRINT #1,CHRS (27) ; "Mk";CHRS (32+1$%) ; 
PRINT #1,"J" 

NEXT I$ 

FOR It 
PRINT 
PRINT 
PRINT 
PRINT 


- 10 TO 13 

#1,CHRS (27) ; "M5": CHRS$ (32*I$) ; 

#1,"" 

#1,CHRS$ (27) ; "MG" :CHR$ (32418) ; 

&1,"J" 

PRINT £1,CHR$(27);"MY";CHRS(324I9*); 

PRINT #1,"J" 

NEXT I$ 

PRINT £1,CHRS(27) ; "MSSX";CHRS$(27):"Mk4L"; 

PRINT £1,CHR$(27);"M$5";CHRS$ (21) :CHRS$ (27) ; "Mk5" ; CHRS (22) ; 


PRINT £1,CHR$(27); "MS*":CHRS(28) Listing 4 continued on page 106 


FUTECH 2000 SERIES 


Lg Em 4 ADVANCED INDUSTRIAL GRADE i- 
5:100 MAIN FRAMES 


The most advanced industrial grade high-tech, high 
quality, sleek style S-100 bus main frame. 


* Front pane! LED display for TIME/DATE and temperature 
of internal system air flow... 

© Heavy duty power supply meeting todays standards for 
multi-user muiti-tasking high speed CPU applications... 

* A variety of front paneis for floppy and winchester 
configuratioins... 

e Synthesized warning voice indicator... 


2100 N. Hwy. 360, Sulte 1807, Grand Prairie, Texas 75050, (214) 660-1955, Telex 703033 
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Most 


Local 
Area 


Networks 


Cant 
G 
Pass This "t. — 
P Series “of networking 
E — products for microcomputers 
Sim le Te St will work for your headquarters in 
eee Manhattan, New York, and your local 


branch in Manhattan, Kansas—as well as 
your regional office in Chicago. Here are some 
technical details: 

Our PLAN 2000"" links IBM PCs. Use our 
PLAN 2000 to link as many as 255 IBM PCs or XTs in a token 
passing network that can cover several miles. Any one station can 
access up to three printers and eight hard disks at a time. 

Our PLAN 3000" is a bargain for IBM PCs and Apples. You can get 
a file server, a print server, 3270, 3770 and 3780 emulation, electronic mail, Apple 
^ and IBM PC support, 6 operating systems, multi-level file structures, multi-level pass- 

word protection, disk capacity as small as 10 Mbytes, high-speed digital tape back-up, and 
more! Best of all, a 10 Mbyte file server costs less than $10, 000. 

Our PLAN 4000™ grows from 30 to 548 Mbytes. It offers all the features of the PLAN 3000, 
and has enough capacity to handle very large organizations. 

Don't buy more or less networking than you need. Contact Nestar Systems, 2585 East Bayshore 

Road, Palo Alto, CA 94303, (415) 493-2223, 
Telex: 171420-NESTAR PLA. In Europe 
contact Nestar Systems Limited, 122/3 High 
Street, Uxbridge, Middlesex UB8 1JT, 
United Kingdom, Tel: Uxbridge (0895) 59831, 
Telex: 896607. 


PLAN Series model PLAN 4000 — 
icalnumber — | 

quam De pa a 
arma jm 
of users 

Speed —  |2.5Mbits/s 2.5Mbits/s — |2.5Mbits/s— 
| Maximum distance |22,000ft. —— |22,000f. — [22,0004 —__ 
Minimum file $9,995 $15,995 


server cost 
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Listing 4 continued: 


254 
255 
256 
25] 
258 
259 


PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 


#1,CHRS (27) + "Mk*" sCHRS (29) 
$1,CHR$(27);"M$-";CHRS(28) 
#1,CHRS (27) ;"Mk-";CHRS$(29) 
#1,CHRS$ (27) ;"M5*" eCHRS$ (31); CHR$ (27) ; "M5-";CHRS$ (30) 
#1,CHRS$ (27) :"MG*" sCHRS (31) ;CHRS (27) ; "MG-" : CHRS (30) 
#1,CHRS (27) ;" MY*":;CHRS$ (31) ; CHR$(27) ; "MY-";CHR$ (30) 


260 
270 
280 
2B5 
290 
295 
300 
305 
310 
315 
320 
325 
330 
335 
340 
345 
350 
355 
360 
365 
370 
375 
380 
385 
390 
395 
400 
402 
404 
406 
408 
415 
425 
430 
415 
440 
445 
450 
455 
460 
465 
470 
475 
480 
600 
605 
610 
615 
620 
625 
630 
650 
655 
660 
665 
670 


PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 


$£1,CHRS(27);"I":CHRS(255) 
€£1,CHR$(27);"MFX": 

$1, "THE” 
#1,CHRS(27) ; "I";CHRS$(231); 
t£1,CHR$S (27) ;"Ms'"; 

$1," TTEERRMM--MMIITTEE SSTT" 
#1,CHRS (27) :;"I";CHR$(167); 
#1,CHRS(27);"M=("s 
$1,"TTEERRMM--MMIITTEE  SSTT" 
81,CHRS(27);"I":CHR$ (251); 
£1,CHR$(27);"M*-*"; 
#1,"BLINK" 
$1,CHRS$(27);:"M(,"; 
#1,"ATTRIBUTE" 
#1,CHRS (27) ;"I";CHR$(223); 
#1,CHRS(27) :; "M:*"; 

#1, "UNDERLINE" 

#1,CHRS (27) o"M:, d 
#1,"ATTRIBUTE" 
$1,CHR$(27);"I";CHRS$(253); 
#1,CHRS(27) :"MJ*"; 

#1,"HALF INTENSITY" 
#1,CHRS(27):"ML,"; 
#1,"ATTRIBUTE" 
#1,CHRS (27) ; "I";CHRS$ (254); 
#1,CHRS$ (27) :"M";CHRS (92); "+"; 
#1,"REVERSE VIDEO" 
#1,CHRS(27) ;"M":CHRS(92);","; 
#1," ATTRIBUTE " 
#1,CHRS (27) -"I";CHRS$ (255); 
#1,CHR$ (27) 7"M)/"; 
#1,CHRS$(27);"MOO": 
#1,CHRS (27) ; "I";CHRS (23 9) ; 
#1,CHRS(27);"M'3": 
#1,"DDOOUUBBLLEE  WWIIDDEE,,"; 
#1,CHRS(27) 1? "I";CHRS (247) | 
#1,CHRS(27):"M@2": 
#1,"DOUBLE HEIGHT," 
#1,CHRS (27) 7 "I";CHR$(183); 
&81,CHRS (27) ;"HG3"; 
#1,"DOUBLE HEIGHT, “ 
$1,CHR$(27) ;"I";CHRS$ (255) 3 
#1,CHRS$ (27) ;"MO3"; 

#l, "and"; 
#1,CHR${27);"I";CHR$ (231); 
#1,;CHR$(27): "M52"; 
$1,"DDOOUUBBLLEE  SSIIZZEE" 
t1,CHRS$(27);"I";CHR$(167); 
$1,CHRS (27) ; "MS3"; 
8$81,"DDOOUUBBLLEE  SSIIZZEBE" 
#1,CHRS(27) :; " I"; CHRS$ (231); 
#1,CHRS (27) : "I";CHRS (191); 


$1,CHR$(27); "MB";CHR$(34):"BLANK FAILURE"; 


$1,CHR$(27) ;"MG7" ;CHR$ (27) ; " I"; CBR$ (255) ; 


CLOSE 1 


STOP 
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IF YOUR DATA'S WORTH 


REMEMBERING, 
WORTH PROTECTING. 


IT'S 


A split-second blackout or a sudden voltage 
sag can shut down your small business computer, 
completely wiping out critical data. Inventories, 
payrolls, receivables — whatever is in the mem- 
ory may be lost instantly. 

Although this type of data is just as important 
to a small business as it is to a large corporation, 
blackout protection has always been far too 
costly for small business applications. But now 
there is the Powermaker Micro UPS, an inexpen- 
sive standby power source specifically designed 
for small business computers. 

This new rechargeable power system pro- 
vides up to 35 minutes of steady sine-wave 
power, enabling even the most sensitive small 
computers to ride through blackouts and voltage 
sags completely unaffected. 

Why sine-wave power? Because square- 
wave power impairs the performance of many 


commercial power, ensuring compatibility with 
any computer system. 

In addition to providing highly reliable 
blackout and brownout protection, a Powermaker 
system also protects against electrical noise, one 
of the major causes of computer errors and 
component malfunction. A Powermaker UPS is 
portable, completely automatic, maintenance 
free and plugs into any standard 120V outlet. 

No matter how small your computer, your 
data is worth remem- 


bering. Protect it TOPAZ; 9192 TOPAZ WAY 


with an affordable SAN N DIEGO, CA 921 92123- 1165 
Powermaker : 
Micro UPS. TWX: (910) 3 5-526 

For complete O Please send me complete 


information about 
Powermaker? Micro UPS. 
L] Please have a representative 


information about 
the new Powermaker 
Micro UPS from 


prirters, viewing screens and timing circuits. Topaz, please fill call me. 
À Powermaker Micro UPS produces a sine out this coupon or Name 
wave that exactly matches the waveshape of call us. Title 
& Company 
City £ State 
SQUARE T) COMPANY Zip Phone. 
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(3a) 


(3b) 


UE CAN PRINT THE REGULAR UAY 


OR THIS WAY FOR EMPHASIS 


Photo 3: The Term-Mite can display several character attributes singly or in combination, 
such as reverse video (3a) and reverse, double width, double height (3b). 


BL INK 
ATTRIBUTE | 


pousLE urn, DOBLE HEIGHT, aa DOUBLE SIZE 


Photo 4: The Term-Mite can display certain control characters such as line-graphics symbols 
for screen templates and other basic uses. This display was produced by the program of listing 4. 
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Table 8: In the line-graphics mode, cer- 
tain control characters produce visible 
displays of corners, lines, and crosses 
useful for forming borders on the screen 
display (~~ is Control-Caret). 


Text continued from page 100: 


I can see using the Term-Mite's 
graphics and attributes for this and 
other applications. (I already have 
eight cathode-ray tubes staring at me 
in the Circuit Cellar. What's one 
more?) 

Perhaps by building the Term-Mite 
you can put to good use that bargain 
keyboard and old monitor you've had 
sitting around for years. Be warned, 
however, that the unit's 25-line by 
80-column display requires too great 
a bandwidth for satisfactory connec- 
tion to a regular TV set. A 12-MHz 
monochrome monitor is the better 
choice, as shown in photo 5. 

Since the Term-Mite's control soft- 
ware is stored in what is actually an 
EPROM (an erasable programmable 
ROM), it would be possible to add 
commands or modify the operation 
of its functions. National Semicon- 
ductor will eventually have complete 
documentation available for the 
NS455A TMP, including a listing of 
the standard supplied control pro- 
gram and the processor's instruction 
set. Within the 6K yet-unused bytes 
of program address space, some 
pretty fancy terminal software could 
be written, perhaps even to emulate 
the command protocols of various 
commercially sold terminals. The only 


Photo 5: The Term-Mite ST circuitry described in these articles is used with a separate keyboard and video monitor to form a 


modification would be a simple 
EPROM change. 


Next Month: 

A new chip from Silicon Systems Inc. 
has prompted another project on speech 
synthesis. a 


Editor's Note: Sieve often refers to previous 
Circuit Cellar articles as reference material for 
each month's current article, Most of these 
past articles are available in reprint books from 
BYTE Books, McGmuw-Hill Book Company, 
POB 400, Hightstown, NJ 08250. 

Ciarcia's Circuit Cellar, Volume I covers 
articles that appeared in BYTE from September 
1977 through November 1978. Ciarcia's Cir- 
cuit Cellar, Volume II contains articles from 
December 1978 through June 1980. Ciarcia's 
Circuit Cellar, Volume III contains articles 
from July 1980 through December 1981. Ciar- 
cia's Circuit Cellar, Volume IV, soon to ap- 
pear, will contain articles from January 1982 
through June 1983. 


Special thanks ia Bob Harbrecht of National Semi- 
conductor Corporation for his help on this project. 


Steve Ciarcia (pronounced “see-ARE-see-ah") is 
an electronic engineer and computer consultant with 
experience in process control, digital design, nuclear 
instrumentation, product development, and market- 
ing. In addition to writing for BYTE, he has pub- 
lished several books. He can be contacted at POB 
582, Glastonbury, CT 06033. 
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To receive a complete list of Ciarcia's 
Circuit Cellar project kits available from 


the Micromint, circle 100 on the reader 
service inquiry card at the back of the 
magazine. 


complete func- 
tional terminal. Here a Jameco JE610 keyboard works with the Term-Mite, a NEC (Nippon Electric Company) green-phosphor monitor, and 
the Circuit Cellar MPX-16 computer. 


The following itents are available from: 


The Micromint Inc. 

561 Willow Ave. 

Cedarhurst, NY 11516 

(800) 645-3479 for orders 
(516) 34-6793 for information 


l Complete Term-Mite ST video-display ter- 
minal kit including NS455A, printed-circuit 
board, IC sockets, DB-25S connector, and 
all other components but without keyboand 
or CRT monitor. Board size is approximate- 
fy 49 inches by 644 inches with a 0.156-inch 
44-pin edge connector. 

DIR, Pol PPM CU y $239 


. Assembled and tested Term-Mite ST video- 
display terminal, without keyboard or CRT 
monitor. 


L| 
PH E o s om. NE cru 


Please add $5 for shipping tn the continental 
United States, $25 elsewhere. New York 
residents please include 7 percent sales tax. 
Allow 4 to 6 weeks for delivery. 
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With a complete set of tools, 
you can build almost anything. 


While other companies offer OEMs a few 
tools to build with, Cadmus provides the com- 
plete set. 

For example, the Cadmus 9000 combines 
all the power of a mainframe, the speed ofa mini, 
the en ofa micro and the unlimited application 
flexibility of UNIX" System V with Berkley 42 
enhancements. 

Allina distributed environment. 

In fact, the system's unique UNISON " 
networking software provides the full resources 


p 


a 


7 4 


3 å 


fi 
i 
j 
W 


of theentire network to any computational node 
through network-wide virtual memory with 


demand paging. 

A10Mbit Ethernet" or 50 Mbit fiber optic 
LAN serves as the interprocessor bus. 

And comprehensive graphics, development 
and decision support tools facilitate graphics 
applications in a windowed, multiple process 
environment. 

In addition, we support every Cadmus 9000 
with Thunderbolt" service that puts an engineer 
at your door anywhere in the country within 24 
EAE - — this high 

o getthe complete picture on this hi 
"ed praphiice-oxtented distributed system, 
call Cadmus at 617-453-2899. 

The Cadmus 9000. Finally, you've gota 

complete set of tools. 


The Distributed 
3 Mainframe." 
COMPUTER SYSTEMS 


600 Suffolk Street, Lowell, MA 01854 
USENET: ..!wivax!cadmus TELEX: 948257 
UNIX isa trademark of Bell Laboratories, Ethernet is a trademark of Xerox Corporation. 
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2213/2215/2235 


TE 


DUAL TRACE OSCILLOSCOPES 


THE ANSWER 
BY ANY MEASURE 


Now 60 MHz or 100 MHz Tek quality 


is just a free phone call away! 


Tek has expanded its 
best-selling 2200 scope line 
up to 100 MHz. And brought 
it all as close as your 
phone. Tek's revolutionary, 
reduced-component architec- 
ture brings unprecedented 
quality, reliability and afford- 
ability to the 60 MHz 2213 

and 2215, and now, the 

100 MHz 2235. 

All three of these lightweight 
(13.5 Ib.) scopes feature 2 mV/ 
div vertical sensitivity and 
5 ns/div sweep speeds, plus a 
complete trigger system for 
stable triggering on digital, 
analog or video waveforms. 

Scopes with a compre- 
hensive 3-year warranty"... 
probes...and expert advice. 
One free call gets it all! You 
can order, or obtain literature, 
through the Tek National 


Copyright ©1983, Takironiz, Inc. All rights reserved TTA-407-1 


New lower price! 
100 MHz 2235 
now just $1650. 


2213 2215 2235 
Bandwidth 60 MHz 60 MHz 100 MHz 
No. of Channels 2 2 2 + Trigger View 
Altemate Sweep -— Yes Yes 
Vert/Trig BAW Limit = = Yes— 20 MHz 
Single Sweep = — Yes 
Accuracy: Ver Horz 3% 3% 2% 
Delay Jitter 1:5,000 1:10,000 1:20,000 
Trigger'g Sensitivity 0.4 dival 2 MHz O4divat2MHz O.3divat 10 MHz 
Input R-C IMN —30pf 1MN —30p! TMA —20pl 
Variable Holdotl 4:1 4:1 10:1 
Price $1200t $14501 S19894 Now $1650 ' 
Marketing Center. Technical Call toll-free: 
personnel, expert in scope X - 
applications, will answer your 1 900-426 2200, 

Extension 129. 


questions and expedite deliv- 
ery. Direct orders include 
operating and service man- 
uals, two 10X probes, 15-day 
return policy, and worldwide 
service back-up. 


In Oregon, call collect: 
(503) 627-9000, Ext. 129. 


tPnces FO.B , OR. 

"3-year warranty includes CRT and ies to 2000 
family o purchased after 1/1/83 
Scopes are UL Listed, CSA and 


Chaos Manor Gets Its 


Long-Awaited IBM PC 


Of mice and men, Eagles, Shirley, 
the ol’ mailbag, and much more 


Well, the big news is that our IBM 
PC arrived two days before Hallo- 
ween, We had paid for it in June, and 
even after [BM notified us that it had 
been shipped to the local Computer- 
land there were some, uh, interest- 
ing escapades suggesting shuffle and 
jive, but we do have it. Alas, within 
days we had major problems. 

First, the video monitor developed 
a high-pitched whine from the fly- 
back transformer, That soon became 
intolerable. Computerland in Wood- 
land Hills gave us no difficulty at all; 
we returned the monitor, and they 
loaned us a replacement and sent 
ours off somewhere to be fixed. 

We bought a bare-bones PC, one 
disk drive, and 64K bytes of memory. 
As soon as we got it, we added mem- 
ory chips, bringing the PC's internal 
memory up to a full 256K bytes. The 
memory chips are available for about 
$7 each. It takes 27 of them (in blocks 
of nine; eight 1 by 64K bytes for 
memory, and one more for parity 
checking), so the upgrade will cost 
you $189; IBM charges a lot more. 

It turns out there's no trick at all to 
adding the chips. You have to take 
the PC apart, but that's a simple 
matter requiring no tools but a 
Phillips screwdriver. (Our fi.end 
Noor Singh calls the two kinds of 

screwdrivers "plus" and "minus.") 
Then you have to adjust a couple of 


by Jerry Pournelle 


switches. The IBM system manual— 
the one you get whether you want it 
or not—not only tells you what 
switches to thraw, but shows you a 
picture. You'd have to be pretty dense 
not to understand. 

Indeed, there's a good solid feel to 
everything about the IBM PC. My ini- 
tial impression is that I still prefer the 
Eagle 1600, but I must admit: the IBM 
screen is rock steady, the character set 
is aesthetically pleasing, and the key- 
board has a pretty good feel even if 
the layout is rotten. 

However, a day or so after we 
added the memory chips, the PC 
stopped working. 

The IBM PC does a memory test 
whenever you turn it on. If it finds 
a memory error, it tells you "PARITY 
ERROR 1” and refuses to do anything 
else. There are no programs to tell 
you which memory chip is defective. 
Since we'd added a lot of memory 
chips, we figured chances were good 
that one of ours wasn't working. 

It's a fair amount of work to swap 
out chips one at a time until the bad 
one is located; it would be much 
easier if we could figure out which 
bank the bad chip was in. The [BM 
manuals carefully explain how to set 
the internal switches to tell the 
machine how much memory it has 
available, which suggested a simple 
solution to our problem. We simply 


set those switches to indicate there 
was no additional memory, in other 
words, that the PC had aboard only 
the soldered-in 64K bytes that it came 
with. 

On power-up we got the same 
PARITY 1 error. Since we couldn't 
possibly swap out the soldered-in 
chips, out to Woodland Hills Com- 
puterland went our PC. 

They had it fixed the next day. 
Seems it was one of our chips. 

"How can that be?" I asked. “We set 
the switches to eliminate that mem- 
ory.” Woodland Hills Computerland 
fixed the machine for us, but they 
had no answer. 

Time to dig, so I called my sane 
friend, the one who's an IBM engi- 
neering executive. I explained the 
problem. 

"It just could be that the new 
ROMs don't pay much attention to 
those switches" he said with a 
chuckle. "When they changed from 
16K-byte to 64K-byte memory chips, 
they switched motherboards. What 
you have is an XT board in a normal 
PC.” 

Which is another undocumented 
feature. I wonder how many more I'll 
discover in my long-awaited PC? 

Meanwhile, the undocumented 
feature brought about another prob- 
lem. As regular readers of this 
column must know, I have no great 
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love for the IBM PC keyboard layout 
with its silly "S" key where the Shift 
key ought to be and the Return key 
way over where | can't reach it. The 
IBM Selectric keyboard is the world's 
best, bar none; why did they have to 
muck up success? But they did. 

Fortunately, there's a remedy. Jim 
Baen's Magic Keyboard program re- 
assigns those keys, turning the "V" 
into Shift, and the “=” (tilde) into 
Return and such like. To get the "A" 
and the squiggle back, use the Alt 
key. The result is that I end up with 
a Selectric keyboard layout, which is 
what [ want. Magic Keyboard is 
nearly invisible and can be made to 
run on Start-up; it takes a lot of the 
sting out of the PC. 

However, although Magic Key- 
board works fine on older IBM PCs, 
it wouldn't work with mine! 

In a little-publicized move, IBM 
stopped putting 16K-byte chips in the 
PC and used 64Kers instead, which 
is why we could get 256K bytes on 
the motherboard. What IBM did was 


use a modified PC XT motherboard. 


This means that software (like Magic 
Keyboard) designed for just the PC 
won't work; you must use XT-specific 
software (MagicXT). 1 don't know if 
anyone else wrote software that spe- 
cific; it was necessary for M.K. The 
good news is that MagicXT works 
fine, and you get both when you buy 
Magic Keyboard from Workman. 


Other First Impressions 

There are things to recommend the 
PC and even MS-DOS. There are ma- 
chines that are built as well (Eagle), 
machines with better keyboards 
(both Eagle and TI PC), and ma- 
chines that run faster (Eagle and 
Compupro), but no other with those 
magic initials. 

Screen: the black-and-white screen 
is rock steady and the character set 
is pleasing. 

Expansion: we already have three 
boards in our PC, and we haven't 
even got started yet. No wonder the 
breadbasket boards sell so well. 
Getting a 512K-byte board will bring 
your memory up to its theoretical 
maximum. I don't know if the PC 
won't address more, or if the 768K- 
byte limit is artificial. 
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Disk drive: we bought a PC with a 
single disk drive. It’s built by Control 
Data Corporation (CDC) and it's very 
quiet and nice. Then we went to 
Priority One and bought a Tandon 
drive, which plugged in and ran with 
no trouble; but it's much more noisy 
than the one IBM supplied. I'm told 
that IBM is no longer using Tandon 
drives. Ours was cheap and works 
fine, though. 

Software: we bought both DOS 1.1 
and 2.0. Everything that runs on 11 
is supposed to run on 2.0; we'll see 
if that's true. You also get a disk of 
diagnostic programs with DOS 2.0, 
but alas, ours was defective; it 
wouldn't copy ("Unrecoverable Read 
Errors"), it wouldn't boot, and it 
wouldn't run. Fortunately, my IBM 
engineer friend was able to supply 
me with a copy of his diagnostics 
disk. 

When I tried to copy my defective 
disk, it reported "8 sectors/track," but 
when I copied his (known working) 
diagnostics disk, it reported "9 
sectors/track.” However, it boots and 
runs, The first time I ran the diag- 
nostics, it reported a CRC error on 
the main drive and some other error 
an the new Tandon drive. The diag- 
nostic program has an option to let 
it run forever, stopping only for 
errors; [ set it up to do that, and Lol, 
it ran for hours without errors, except 
for one "Error Keyboard 301" that was 
never repeated, There were no more 
drive errors. 

I presume there was something 
spurious about those early errors, but 
it’s one more thing to annoy us. 

My son Alex wants to call our PC 
Lucy Van Pelt because it’s a definite 
fussbudget. Two major repairs in a 
week! Plus a defective master disk, 
spurious errors, and we had to wait 
for it for four months after we paid. 


Alex’s Notes 

Alex, a senior in computer science 
at UCSD, had a few hours to play 
with the IBM PC. Here are his notes. 

“There is na honest-to-Krelden 
reset switch. You can press three keys 
together (Ctrl, Alt, and Del) and 
sometimes get out of situations, but 
not always, as for instance with that 
defective diagnostics disk. Other- 


wise, you must turn off the power, 
wait 10 to 20 seconds (there's a timer 
or something), turn it back on, wait 
through the self-check (up to 90 sec- 
onds), reload, etc. This can be a com- 
prehensive drag on large programs. 

"Memory checks are nice, but they 
can take a long time. With no Reset 
button, some way to defeat the mem- 
ory check, or at least a faster memory 
check, would be nice. It'll be even 
worse when we have 768K.” 


The Logitech Mouse 

We've also fired up Concurrent 
CP/M, which works, and connected 
the Logitech mouse, which also 
works; you just plug it in. Alex's 
comment is, 

"The Logimouse is neat, I will have 
to experiment with it awhile to see 
about setting the push keys for dif- 
ferent things. You can rerun a 
command just by moving the mouse; 
through experimentation I discovered 
that the arrow keys will do the same 
thing, so it must be a MS-DOS func- 
tion. Anyway, the mouse currently 
writes arrow keys as if the keyboard 
did them; this is real nice in Lotus 
1-2-3 and such. I'll want to scale the 
mouse's movement more since it's toa 
sensitive.” 

Fm quite pleased with the Logi- 
mouse, although, as Alex says, it’s 
scaled a little too fast. However, 
changing that is no problem at all. 
Moreover, the three buttons on the 
mouse can be set to make any char- 
acters you want, such as carriage 
returns or spaces or periods (for 
games) or any of the user-defined 
functions. You can set them so that 
more than one character per key is 
sent, too. Even better, the MS-DOS 
SUBMIT facility— that is, the ability to 
set up a chain of programs that run 
automatically with a single com- 
mand—is pretty good, so that you 
can include a Logimouse redefinition 
in it. 

A SUBMIT file (named AUTO- 
EXEC.BAT, for batch) can be run on 
start-up. This means we can have the 
machine ask wha has turned it on, 
and adjust the mouse commands to 
suit the user! We can also include 
mouse redefinitions in a SUBMIT file 
to invoke just about any program, 
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on home computers everyv 


If you own a Commodore VIC 20 or 64, a Texas Instruments 
99/4A, an IBM or Apple II, we've got what you've been waiting for! 

The biggest arcade hits ever, the classics. DONKEY KONG by Nintendo, 
CENTIPEDET PAC-MAN, DEFENDER, ROBOTRON: 2084, STARGATE and DIG DUG. (On the 
T 99/4A you can also pie Protector It, Shamus, Picnic Paranoia and Super Storm.) 


And the hits will keep on coming. Soon you'll be able Io play JOUST JUNGLE 
HUNT; MOON PATROL; POLE POSITION? MS. PAC-MAN” plus others on your home 


computer. Some es also available on | am ™ 
Colecovision and Intellevision. ANI A iISOF T 
The Arcade Classics from ATARISOFT." " 


They could be playing where you live. Today. Now your computer fits 
Ihe arcade hits. 


DONKEY KONG anc NINIENDO gre itodemarks ond © nuniencio 98, I83 DEFENDER & a trodemaork ond © Wilkoms 1780, monulocrured under bcense from vvillums Electrorecs, Inc. ROBOJRON 
2084, MOON PATROL and JOUST are traciermorks ond © ol Willams 982, manufactured under license from Wiliams Electronics, inc DG DUNG « created ond des 
uae hcense Dy Alor, Inc. Trodemork and © nones 1982 PROTECTOR Il, SHAMUS ond PICNIC PARANOIA are Irodemorks of Synopse Soltwore Cor 


ed by Alor, inc. for use on me obove referenced mochenes ond ore nor mode, licensed or approved by " 
INSTRUMENTS 99/44, IBM, APPLE, COLECOMISION ond INTELLIVISION are respecinely trademarks of Commodore Electronics Limited, Texas Inssrumenis, mernotonal Business Machines Corp, Apple 
Computer, inc, Coleco Indusines, Inc ond Malai, Inc A Wormer Communicotions Company € 1983 Aran, inc. Al aghts feserved 
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DATA EXCHANGE/64K || 2:12 123 games or wora 


: processors, making the mouse but- 
S POO L ER tons do what you'd want them to do 
| | in that particular context. This 
deserves a bit more thought; more 
next month. The bottom line is I like 
the Logimouse quite a lot. 

That's a bit of a surprise, because 
I didn't think I'd like mice all that 
much. There are two generic prob- 
lems with mice: ( you need a 
clean, flat surface near the keyboard, 
and (2) you have to take your hands 
off the keys to use the mouse. 

Number (1) is a problem in Chaos 
Manor; there are ro clean, flat sur- 
faces of any size, near the keyboard 
or away from it. It's a law of nature: 
a flat surface collects papers. As for 
(2), taking your hands off the key- 
board can be a nuisance, but not 


The ADS-8212 DATA EXCHANGE/64K is a computer independent when you've written the text and 
interface converter and print spooler, It can be installed belween merely want to edit. 
virtually any computer and any peripheral. I do wonder: why hasn't someone 

Data can be input in either serial or parallel, stored in its 64K developed a keyboard with a small 
bytes of RAM, and output serial or parallel. Serial poris support baud thumb ball alone one edge? You 
rates from 50 to 19 200 and both hardware and software hand- x 5e! 
shaking. The input and output ports are completely independent: could AER cmd hand to the thumb 
input data with one protocol and baud rate and outpul it with a ball to drive the cursor; and there 
different protocol and baud rate. Selections are dip switch could be two or three buttons, of the 
selectable. mouse kind, where your fingers 

A unique feature is its ability to make unlimited numbers of naturally rest when you've put your 
copies. Hilting the copy button will send another copy to the hand on the thumb ball. I'd sure like 
printer. When done making copies, hit the reset button to clear the , 
memory a keyboard like that... . 


Included with the DATA EXCHANGE/64K are two 4 foot : : 
Output cables, one parallel cable with standard — Attractions " 
Centronics type connector and one serial present our PC is in need of ex- 
cable with standard DB 25 connector. Hear HANDEMAKING: pansion cards and the like, all of 


Standard plugs are supplied for RDY/BSY (DTR) which we intend to add, after which 
Input ports. CIA comes a full report. I've also had a 
Suggested list price: $339.00 call from Steve Ciarcia about his won- 
Dealer inquiries welcome. derful new Quicksilver card and pro- 


gram; he's sending me one Real Soon 
Now, as soon as there's one available. 
As I said last month, Steve's card is 
[emma the first thing one ought to add to an 

IBM PC, and I don't say that because 
Steve's a friend and colleague; it's a 
brilliant idea that makes your IBM PC 
into a new—and much faster—ma- 
chine. More on that when I have a 
test model. 


INPUT DATA EXCHANGE/64K OUTPUT 


RS-232 


PARALLEL 


The Eagle Flies Again 

We love our Eagle 1600. We truly 
do. It's faster than the IBM PC, and 
the keyboard is laid out better. It has 
a nice screen. The microprocessor 
chip is an 8086, which gets data 16 
bits at a time. Compare this to the 
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The Complete Application Development System 


is Easy to Use: 


'ully menu driven to remove the 
uesswork. 

‘ull use of function keys with 
ha assignments always 
Igplayed. All cursor movement 
ind editing functions on the 
eyboard are supported. 
'rovides full color support and 
creen style customization. 


system Features: 

| list of users can be kept, with 
jasswords and security levels. 
‘he print style Is customizable. 


Jata can be interchanged with 
nainframe computers, other 
lata bases or spreadsheet pro- 
rams. 

Jata base back-up and restore 
unctions are Integrated 1o 
educe errors, 

system Regulrements: 
Available on the IBM-PC, DEC 
tainbow, Wang/TI Profession- 
ul, Victor 8000, etc. Compatible 
vith MS-DOS and CPM/86. 


Supports floppy or hard disk 
irives. 

Any popular printer can be op- 
lonally supported. 


inventory Control 


Personnel Management 


Job Accounting 
Mailing List 
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With Features You Most Desire 


Unequaled power with extreme ease of use 


LAY OUT 
THE FORMS 


ENTER 
THE DATA 


FORMATS 


it Provides 
A Complete Range of Features: 


> Lay out forma on the screen. Define 
data-entry flelds anywhere using: 8 
field types; table looK-ups; calcuta- 
tlons; range checks; cholce flelds; 
defaults. Revise your forms simply. 


© Easy, fast and accurate data-entry. 
View and update your records in the 
same simple manner. 


© Define reports/transactions using 
the unique English-like, optionally 
menu driven query language. Access 
data from al! your files; select 
records any number of ways; group 
/sort_ on any number of levels, per- 
form calculations, obtain subtotals, 
totals and statistical summaries. 
Delete/update selected records. 
Post Information between files. 


= Use system defined/custom report 
formats. Create malling labels/form 
Jetters. Use pre-printed forma. 


— To format a report complete with text, 
data, and graphs; use the optional 
WORDEASE™ word-processor or the 
GRAPHEASE™ graphics facility. 


** Dlaplay or print the report output, or- 
take it to your spreadsheet, word pro 
cassing, or graphics programs. 

© Organize the access to your forms 
and reports by setting up your own 
menus. 


D Large data bases: 64K records 
file; 255 flalds/racord; 255 
char/fieid; any number of In- 
deces/file. Relate any number 
of files with this multi-user 
relational DBMS. Speedy ac- 
cess: B-Tree Indices; cache 
memory; delayedwrites. 


Create your DATAEASE Applications: 


Accounting Medical Office Systems — Social Sciences 
Order Processing Real Estate Bibiography 
Market Analysis Agriculture Library Management 
Financial Portfolio Distribution Management School Records 
aa [3 ` 
P4 N 
Software Solutions, Inc. | _USAT 
Se ee ee cue or SOFTCON | 
305 Bic Drive > Milford, CT 06460 \ $A7T61.— | 
(203) 877-9268 e (800) 243-5123 * Telex 703972 a A 
Contact your dealer or call directly. = Se 
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PUZZLED 
ABOUT 
EMULATORS? 


SMARTERM 


is the E pions you need! 


full printer support; 

powerful ASCII and | 

and binary file transfer inclu 

an “error-free” mode. 

Combined with a complete manual, 
reference card, keytop chart, and 
unlimited telephone support, these 
features make SMAR unmatched! 


| Call NOW for more information, 


2740 Ski Lana 
Madison, WI 53713 (608) 273-6000 


Software for Professionals . . 
by Professionals 


"On your monochrome manitor using Ie new 


SuparVision" board! Ask about our special board prices. 


| a General Corporation 
Supereason ie a Irademark of Cahíornia Computer Systems, Ine 
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IBM PC's 8088, which only gets 8 bits 
a shot. When we all go to concurrent 
operating systems—as we will—each 
of the four tasks and an 8086 system 
will run faster than the same job by 
itself on the PC's 8088. 

The Eagle has on-board sockets for 
512K bytes of memory and capabil- 
ity for multiple users. It also has eight 
expansion slots, same as the IBM PC 
XT. There's an optional built-in 
10-megabyte hard disk. 

It also has the lousiest documenta- 
tion this side of the junkyard. 

Marty Massoglia is programming 
the Inferno game (by Larry Niven 
and Jerry Pournelle) in Pascal MT + 86 
on PC-DOS. There came time to 
bring some of his results home. 

The Eagle has one Winchester hard 
disk and one floppy disk. As every- 
one knows, floppy disks come in a 
number of formats and flavors. The 
IBM, for example, has floppy disks 
with 40 tracks per side. So does the 
Zenith Z-100, which is what I in- 
tended to test Marty's game software 
with. The Eagles floppy has 80 
tracks. Now 80-track disk drives can 
read and write to 40-track disks; thus 
we formatted a disk in the Z-100 and 
copied the files from the Eagle's hard 
disk onto the Zenith 40-track disk. 

The Zenith couldn't read the files. 
It read the directory, all right, and it 
read some of the files, but we kept 
getting read errors. 

Call Eagle. New discovery. 

Sengle has the ability to format 
40-track disks in its 80-track drives. 
You merely use the /i option when 
you give it the FORMAT command. 
This is known as an undocumented 
feature. It's about the tenth undocu- 
mented feature we've discovered for 
the Eagle. When we let the Eagle for- 
mat its own 40-track disks, all worked 
fine, and the Zenith and the PC can 
read them without difficulty. Sigh. 

We're beginning to wonder if 
there's anything the Eagle won't do, 
if you can just figure out how to do 
it. I mean, surely it's obvious that you 
use the /i option to format 40-track 
disks? Surely there's no need to docu- 
ment something so obvious? 

Flash: I read the above to Eagle's 
Product Manager. The /i stands for 
IBM; he discovered it by accident one 


day when the engineers were out to 
lunch and he wanted to format a disk 
to get programs off an IBM PC. It 
turns out there are a number of "/" 
options in the Eagle. None are docu- 
mented. 

Ilike the Eagle a lot, and we are col- 
lecting notes for the revised manual; 
it's a great machine, but wow! does 
it have lousy documents. Fortunate- 
ly, Eagle is working hard to remedy 
that. Stuart LeVine, senior scientist in 
the company's Advanced Technology 
Group recently called to say that 
Eagle is completely revising its tech- 
nical manuals. It also has DOS 2.0, 
which we haven't yet tried but we're 
getting to now. Its documents explain 
most of the 1600s hidden features. 


Pascal Speed 

Gene Allen of Newport Beach, 
California, offers the following Pascal 
MT + program: 


Program WORK; 
VAR 
N : INTEGER; 
BEGIN (*WORK*); 
FOR N := 1 TO 100 
DO WRITELN (1.0:3:1); 
END (*WORK*) 


He says, "When compiled and run 
on the Compupro machine under 
CP/M-80 it takes about 3 seconds 
to run. When compiled for PC-DOS 
using the new compiler from Digital 
Research it takes over 45 seconds! 

"True, the IBM is a slower pro- 
cessor, but much of the speed dif- 
ference comes from the fact that DR 
uses double-precision reals in its PC- 
DOS version of MT +86. 

"The effect of this is that those of 
us who used MT+ now have pro- 
grams that run in about 5 minutes 
under CP/M and about an hour 
under PC-DOS” 

He concludes that Pascal MT + is 
portable, but it is not usable. 

I sent a copy of his letter to Digital 
Research and got a reply from Rick 
Rosenbaum, engineering manager, 
who says, "The program does indeed 
run slower when compiled under 
PC-DOS. However, the speed dif- 
ference is not due to use of double- 
precision reals, as Mr. Allen states, 


| 


When critics rate you tops, what do you do for an encore? 


"VISUAL 50 is in a class by itself Feature Comparison Chart * 
for visual quality; the character set ADDS VISUAL eleVidéo Zenith 
is unusually clear and sharp." * — 60 50 
“The VISUAL 50 ts the most prom- | _Overall Quality 
ising new terminal to come out so Keyboard 
SANE far, especially in light ofits price."* | Roloverfaisekeyng 5 5 3 4 4- 
m e d A, 4 — 0 ea 
E “We consider this terminal to be No. of attributes 
one of today's best products in price/ | Atwibutemettod 2 5 2 4 2 
performance, its incorporation of — | Suitablitytormicros 2 5 3 6 a 
ergonomically designed features and | 
ils broad range of funchonality. ""* | ListPrice 
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but is due to real I/O [input/output]. 
In fact, if the FOR statement is re- 


placed by 


R: = 1.0; 

FOR N:=1 TO 100 DO 
R:=R+1.0; 
WRITELN(R:3:1); 


the program runs in less than 3 
seconds. Since few people need to do 
repeated I/O like the example Mr. 
Allen gave, we believe the PC-DOS 
implementation of Pascal MT+ is a 
powerful product that allows the 
writing of portable programs." 

Alex, who's very interested in 
Pascal, says they're both right—but 
Pascal MT + 86 is notoriously slow in 
real I/O, much slower than it ought 
to be. Even with our Eagle, which is 
much faster than an IBM PC, we see 
the poor machine slow down and 
strain when an MT + program causes 
it to write lots of numbers to the 
screen. 

DR's Rosenbaum says, "We are 
committed to Pascal MT+ and will 
continue development work to pro- 


JUKI 6100 


LETTER QUALITY PRINTER 


18 cps 


Word processing and graphic functions 
Proportional spacing control 
Uses IBM Selecttic ribbons 

| ope edd neo IBM, PRAN 


COMPUTERS 
and more 


2420 University Ave., 
San Diego, Ca. 92104 
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Free e shipping in U.S. 


(619) 291-1442 | 
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duce faster and more powerful re- 
leases of the product.” 

I sure hope so. We're writing our 
big Inferno game in Pascal MT+ 
largely for the portability between 
PC-DOS and both 8- and 16-bit CP/M 
systems; despite MT + 's problems, it 
remains our favorite for big pro- 
grams. We intend to convert the pro- 
gram to Modula when Modula stabi- 
lizes a bit; of course at the moment 
there's no Modula for CP/M 2.2 sys- 
tems. 


Turbo Pascal 

There's a new Pascal out that we 
haven't had much time with, but 
what we have seen, we like. 

Turbo Pascal, by Borland Interna- 
tional, comes close to what I think 
the computer industry is headed for: 
well documented, standard, plenty 
of good features, and a reasonable 
price. 

Well, almost reasonable. 

That is: Borland advertises Turbo 
Pascal for $49.95, and indeed will 
send you the compiler and all the 
documents for it; but in the fine print 


Charlie... 


I Com 
Suite 


To Order 


Our new Optimizing = C86™ 
Compiler controls | 


Like a Puppet 
on a String! 


Take control of Charlie with 
our new Optimizing = 
C Compller...now avallable 

for the IBM PC-DOS and the 
MS-DOS operating systems. 


Faster/lighter code 
Standard object module format 
Compile time switch for big machine addressing 
Compile lime switch to produce in-line 8087 code 
Increased performance for our I/O library 
MS-DOS version 2.00 1/0 library 

Expanded manual with numerous examples 
Librarian for maintenance ol MS-DOS libranes 
Optional assembly source oulpul 


The C86 Compiler Diskette and Manual are still 
only $395. See your local dealer or call Computer 
Innovations for information or to order. 

Prices subject to change withoul notos. 


ler innovations 
080 did Avenue 


titer Falls. N 4. 07724 
[201) 542-5020 


of their license agreement it turns out 
you don't really own the compiler, 
and you cannot either sell or even 
give away programs compiled with it 
unless you buy an additional license 
from Borland. 

My first reaction on reading this 
was to ignore the product. What 
need have we of a compiler that 
you're not only supposed to confine 
to a single machine, but whose out- 
put programs can be run only on the 
original machine? Both Microsoft and 
Digital Research tried that nonsense. 
Digital gave it up completely, and 
Microsoft mostly did. A fine product 
Turbo Pascal might be, but using it 
would be a solitary vice. 

I called Borland’s president, 
Phillipe Kahn. His story is that Tur- 
bo Pascal is the cat's whiskers, best 
thing to come down the pike in years, 
much better than Pascal MT+, which 
costs $600, Borland is a smal] com- 
pany that needs money and wants to 
sell at a low cost, but shouldn't the 
company get something for its ef- 
forts? Anyway, you can use Turbo 
Pascal for yourself for only $49.95, but 


CB86'M 


"They Say It All... 
We Do It AIN” 


Visa and MasterCard accepted 


C85 is a Vrademark al Computer (nmovanans Inc. CPM-B5 and MPM B6 arm 
trademarks of Cigual Fexparch 
PC DOS vw a irademark of (6termabona! Business Machines 


i$ a trademark of Microsott 
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Instant one-button color printing. 


COPY 


Press here. 


It's just that easy! Any time you want to print what's on your 
Apple's screen just hit the copy button on your Transtar 315 
color printer with our PICS card installed, and it's done! No 
special programming, no lengthy code sequences, no need tc 
exit your program! Just press the button and it prints! 


By adding the optional PICS card to your $599 Transtar 315 
color printer, you've opened up a whole new world of easy color 
printing. For the first time ever, our PICS parallel interface card 
enables you to screendump virtually any program -- graphics, 
charts, games -- even copy-protected software! Specially design- 
ed only for the Apple ti, II+, Ile, and Franklin computers, the 
Transtar 315 PICS card does the work of a parallel card and a 
lot more and costs only $119.95. 


At the push of a button, Transtar's innovative new 4-color dia- 
gonal ribbon will print up to ? colors and more than 30 shades 
in a single pass. 


The 315 is precision-built to exacting standards by Seikosha, 
the most experienced company of the famous Seiko group- 
recognized worldwide for quality and dependability. In fact, 
one of the nicest things about Transtar's 6-month warranty 
on parts and labor is that you'll probably never use it! 


Innovative, inexpensive, dependable, easy: the Transtar 315. 
Color printing has never looked so good! 


Only $599. 


"PICS cards are currently avilable for Apples and Frankkins. 


szszszmmssn Transtar 


A Vivitar. Computer Product 
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commercial users should pay more. 

"How much more?" I asked. I still 
wasn't much enthused. 

However, it turns out not to be alot 
more. Borland only wants another 
$100 for what amounts to an 
unlimited license. Thus the true price 
of Turbo Pascal (for those who intend 
to sell or give away their programs or 
to run programs compiled with it on 
any machine other than the one they 
bought the compiler for) is $149.95. 

My first impression of Turbo is that 
it's probably worth $149.95. It looks 
to do everything MT + with the Speed 
Programming Package does, and maybe 
even do it faster and better. 

It comes with a built-in editor, 
much like the MT+ Speed Package 
or UCSD Pascal. There are lots of util- 
ities. It generates native code, like 
Pascal MT+, not p-code like JRT 
Pascal and UCSD Pascal; but unlike 
Pascal MT +, there are trace debug- 
ger capabilities that let you find the 
source code that produced a run-time 
error. 

The document is a printed book 
and is quite complete, much more 


than adequate provided that you're 
not trying to learn Pascal from it. The 
book is certainly no tutorial intro to 
the language—although Mr. Kahn 
promises a tutorial Real Soon Now. 
It hardly matters; at that price you 
dont expect a tutorial. Get Alex 
Pournelle's Pascal Intro and a couple 
of good books, and you'l still be 
around $100 for a good learning pack- 
age (unless you intend to sell or give 
away your programs). 

Meanwhile, I find myself impaled 
on a real dilemma. 

First: I want to encourage outfits 
like Borland. I think software is 
priced far too high. Heck, I'd con- 
sider a good Pascal compiler for $150 
to be a step in the right direction. 
Why, then, am I upset if Borland of- 
fers the exact same compiler for 
$49.95 on condition that you don't sell 
Or give away programs developed 
with it? 

Because it's a tax on honesty. Sup- 
pose I buy Turbo Pascal for $49.95, 
like it a lot, and write a good utility 
program with it. My friends like my 
program and want copies. 


TOTAL CONTROL: 


FORTH: FOR Z-80*, 


8086, 68000, and IBM* PC 


Complies with the New 83-Standard 
GRAPHICS «. GAMES « COMMUNICATIONS «- ROBOTICS 
DATA ACQUISITION . PROCESS CONTROL 


e FORTH programs are instantly 
portable across the four most popular 
microprocessors. 

e FORTH is interactive and conver- 
salional, but 20 times faster than 
BASIC. 
€ FORTH programs are highly struc- 
tured, modular, easy ta maintain. 

e FORTH affords direct control over 
all interrupts, memory locations, and 
Vo ports. 

e FORTH allows full access to DOS 
files and functions. 

e FORTH application programs can 
be compiled into turnkey COM files 
and distributed with no license fee. 

e FORTH Cross Compilers are 
available for ROM'ed or disk based ap- 
plications on most microprocessors. 


Trademarks 18M, Internationa! Business Machines 
Cop., CPIM, Digital Research Inc, PC/Forth+ and 
POIGEN, Laboratory Microsystems, Inc 
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FORTH Application Developmant Systems 
include Interpretar/compller with virtual memory 
management and mult-tasking, assembler, lull 
screen editor, decompiler, utilities, end 130 + 
page manual, Standard random access files 
used for screen slorage, extensions provided for 
access to all oparaling system functions. 

2-80 FORTH lor CP/M* 2.2 or MP/M Il, 1350.00; 
8080 FORTH lor CP/M 2.2 or MP/M II, $50.00: 
8086 FORTH for CP/M-86 or MS-DOS, $100.00; 
PC/FORTH for PC-DOS, CP/M-86, or CCPM, 
$100.00; 68000 FORTH tor CP/M-68K, $250.00. 


FORTH + Systems are 32 bit Implementations 
that allow creation of programs as large as 1 
Mmegabyle. The entire memory address space ol 
the 68000 or 8086/88 is supported directly 


PC FORTH + $250.00 
8086 FORTH + for CP/M-86 or MS-DOS $250.00 
88000 FORTH + for CP/M-68K $400.00 


Extension Packages available include’ soft- 
ware floating point, cross compilers, INTEL 
8087 support, AMD 9511 supporl, advanced col- 
or graphics, custom characier sets, symbolic 
debugger, telecommunicatibns, cross reference 
utility, B-tree file manager. Write for brochure. 


Laboratory Microsystems Incorporated 
4147 Beethoven Street, Los Angeles, CA 90066 


Phone credit card orders to (213) 306-7412 eo 


Clrela 206 on Inquiry card. 


I now have two choices: be a liar, 
or pay $100. Maybe I like Turbo Pascal 
so much that I'll pay the $100 out of 
gratitude; I understand there are 
customers who have. On the other 
hand, a lot of people are going to say 
to hell with it, and how is Borland 
going to enforce its "agreement"? I 
doubt Borland can, and suspect it 
wont try. 

Anyway: my original intent was to 
see how hard it would be for Marty 
Massoglia to translate our Inferno 
game from MT+ to Turbo Pascal, but 
I was scared off by the licensing 
agreement. Now that I know a "no 
strings" agreement is only another 
$100, I'll reconsider. I'd think that a 
fair test of Turbo. 

Meanwhile, Phillipe Kahn of Bor- 
land promises that upcoming re- 
leases of Turbo will include source 
code to a bunch of useful programs 
including a spreadsheet. Borland in- 
tends to get into the Pascal market in 
a big way, and I very much like that 
attitude. I'd like to see the company 
succeed; its about time compiler 
prices came down to something 
reasonable. 


There's Value for You... 

I have acquired Evolving Technol- 
ogy Company's "Disk Doubler,’ 
which is advertised as "a real money 
saver.’ For "only $19.95” this gadget 
can "reduce the cost of disk storage 
by 50 percent by allowing the use of 
the back sides of floppy disks for stor- 
ing programs and data.” 

What you get for $19.95 is: 


1. a one-hole puncher (Wool- 
rth's, $0.95) 

2. a grease pencil that makes white 
marks ($0.95 at most) 

3. a heavy plastic template ($0.25) 

4. a sheet of instructions ($0.10) 

5. a "happy face" slip of cardboard 
($0.005) 


Total value of materials, certainly 
less than $2.50. However, that's not 
the real problem with this "money 
saver.” The real cost will come if you 
use it. 

So far as I know, all floppy disks 
have magnetic media on both sides 


AGENT 2.0 A crisis, 

real or imagined? A spy, 
Ours or theirs? A file, fact 
or fiction? You must 
decide. 


Portfolio Manager 


BLU CHIP PORTFOLIO 
MANAGER Your broker 
on a disk. Iracks your 
portfolio. A data base for 
investors--with spread- 
sheet capabilities. 


AGENT 2.0. 


FIRST CLASS SOFTWARE 


THAT TAKES YOU SOMEWHERE AND GIVES YOU SOMETHING SPECIAL 


THOTH 


Action List Data Base Manage 


THOTH Once advisor to 
the gods of Ancient 
Egypt. Now yours. The 
action list data base 
manager. 


L TOOLS 


C TOOLS A collection of 
our most useful C 
routines. Add flavor to 
your C programming and 
save time too. 
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t DO 


EDO Think straight but 
think fast. The game of 

many strategies where 

no strategy is sacred. 


ST. HIPPOLYTE'S WALL 
The challenge of the 
wall. Colorful. Ever- 
changing. Complex. Will 
you survive? 


CORPORATION 


See us at Softcon Booth #A1200 


5421 OPPORTUNITY COURT 


MINNETONKA, MN 55343 
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of the disk. Many disk manufacturers 
test both sides of every disk. If both 
sides pass quality-control inspection, 
the disk is sold as “double-sided,” 
and the code holes are punched in 
the jacket accordingly. If one side fails 
the tests, the disk is marketed as 
single-sided. If both sides fail, the 
disk is either scrapped, or marketed 
to a discount disk outfit, which puts 
it through less stringent tests. 

Consequently, there's no guarantee 
at all that the "other" side of your 
disk is usable—or worse, that it won't 
fail catastrophically. By Murphy's 
laws, that disk will fail when it con- 
tains the only copy of something ex- 
tremely valuable. 

Ezekial, my late friend who hap- 
pened to be a Z80 computer, had 
only one failure in his first couple of 
years. We eventually traced that 
failure to cheap disks: one had ac- 
tually let media rub off on the disk- 
drive head. That crashed the drive, 
but not when the el cheapo disk was 
in it. Oh, no. It crashed when I was 
saving some original text. Even 
Tony's bulletproof software couldn't 


High Quality! 


514 DISK CONTROLLER 


KEY FEATURES 

è Full sector buffering 

* Logical sector addressing 
* Multiple sector, cylinder operation 
€ 11 bit burst ECC 


Los 


CHIYODA-KU, TOKYO, JA 
CU iM PONE Gan 708 TWX 2752 92647 (714) 848-3947 
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€ Self-diagnostic capability 

€ Automatic sector alternation 
for the diffective sectors 

€ Automatic Error Retry 

€ Industry Standurd SASI I/F 


save that particular chapter. More- 
over, it kept crashing, and it took 
some severe scrubbing with alcohol 
to get the gubbage off and make the 
drive reliable again. 

Since that time, I've been pretty 
careful about what kind of disks go 
into my machines. By staying with 
high-quality disks like Dysan, I pro- 
tect the disk heads from wear. Most 
important, though, I protect my data. 

All in all, using the back sides of 
single-sided disks seems to me a 
good way to invite trouble. It might 
work, and save a few tens of dollars, 
but mark my words, there'll come a 
time when you regret it. 


Crashing Shirley 

One of the hits of the CP/M East 
show last month (October, 1983) was 
Bill Godbout's (of Compupro) multi- 
user machine. It has some kind of of- 
ficial name, but I first heard of it 
under the code name “Shirley,” and 
that's what I remember it by. 

Shirley is a business machine. It 
runs CP/M 8/16; that is, there are both 
8-bit and 16-bit processors aboard, 


to the typewriter. 


In Less Than 3 Minutes 


Your IBM Model 50, 60, 65, 75, or 85 
Electronic Typewriter 
can be an RS232C PRINTER or TERMINAL 


CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 


For additional information contact: 


CALIFORNIA MICRO COMPUTER 
17791 Jamestown Lane Huntington Beach, CA 


and you don't have to tell the system 
whether you want to run CP/M 2.2 
or CP/M-86; Shirley's smart enough 
to figure it out once you invoke the 
program. 

I'll have more about Shirley after I 
get mine; it's more than just possible 
that well set her up as the master 
writing machine here, and no, I 
haven't given up my notions about 
distributed | processing and "one user, 
one CPU.” Shirley has a separate 
microprocessor ("brain") chip for 
every user as well as a master brain 
to do traffic management and give all 
four users access to the hard disk; but 
back to my 

Godbout had Shirley set up for 
CP/M East. It was my first chance to 
play with it. Godbout didn't have 
Write, my favorite text editor, run- 
ning yet, but he did have Wordstar, 
so that's what I called up to play 
with. There was only one trouble: 
Wordstar does a lot of disk accesses 
(to get all those pesky messages and 
translate all those multiple-stroke 
commands), and every time there 
was a disk access, Shirley crashed. 


More vivid graphics 
from your personal computer 
with sakata CRT Monitors. 


Your personal computer deserves a SAKATA 
CRT MONITOR 

Truly IBM compatible with resolution of 640 
dots x 240 lines and distinguishes 16 colors. 
Exclusive tilt/swivel stand (Model STS-1) pro- 
vides better viewing from variety of angles. 
Modern streamlined design, backed by 
SAKATA's more than four generations of de- 
manding the utmost in quality. .."We Promise 
Performance". 

Also available: Model SC-100 13" Composite 
COLOR CRT MONITOR Model SC-300 13" 
RGB super high resolution COLOR CRT 
MONITOR. Model SG-1000 12"monochrome 
high resolution CRT MONITOR 


(green). Model SA-1000 Fn 


monochrome high resolution 12" CRT 
MONITOR (amber). 

SAKATA CRT MONITORS are available 
wherever personal computers are sold or 
write for technical and illustrated literature 
and prices. 


SAKATA U.S.A. CORPORATION 
651 Bonnie Lane, Elk Grove Village, Il 60007 
(312) 593-3211 800-323-6647 (outside Illinois) 


LL Sakata 


"Serving industry worldwide ... since 1896" 
Circle 325 an inquiry card. 


Illustrated: Model SC-200 13" RGB High Resolution CRT 
COLOR DISPLAY MONITOR with STS-1 Stand (option). 
Compatible with [BM and other fine personal computers. 
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Held Back... 


Dy yesterday's decisions? 


Concurrents cBASIC Com- 

piler transports your applica- 
E tions to the newer and more 
ie BITs] powerful 16-bit computers. 
$1 ———— And the cost is only $495. 


Concurrent also specializes in 
WICAT 16/32-bit computers and 
related equipment, a variety of soft- 
ware and consulting services, 


Qi Concurrent" asno. 


1870 Madison Road Cincinnati, Ohia 45206 
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HEROISM IN THE 
MODERN AGE 


THE ROLE-PLAYING GAME OF TODAY 


UO Copyryht 1953 Pucthic inioisch Corn 


A sophisticated simulation of 
modern life and human psychology. 

Includes: BASIC MODULE — 
create and guide characters 
through their lives.., 
PROJECT CONTACT (Scenario #1) 
— save the U.S.A, from a ma 
scientist and terrorist plot... you 
have only 60 hours to complete 

our mission... 

HEROISM IN THE 
MODERN AGE is expandable to 
other modules and exciting 
scenarios. 

At your computer store. 
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Compupro tends to have loyal em- 
ployees; I never will forget how the 
staff stayed with the booth in the 
106+ degree temperature of the out- 
side tents of last year's NCC. The 
overflow tent area quickly became 
known as The Inferno; a lot of ex- 
hibits shut down because the ma- 
chines couldn't take it. [ got consider- 
able comfort from it, though, because 
a duplicate of my Compupro system 
continued to work even though I 
measured the input temperature at 
105 degrees. The staff was wilting 
before the machines were. 

Anyway, when I made Shirley crash 
for about the third time, one of Com- 
pupros young women came running 
over in a state of high dudgeon, and 
| abandoned my fun; but it was 
annoying. As it happened, I was 
scheduled to have dinner with Dr. 
Godbout and his crew that night, and 
we got to discussing what had hap- 
pened, and somewhere just after the 
soup it came to Len Ott, Godbout's 
software-development manager. 

"We mixed up Wordstars,” he said. 

After that it was easy enough to see 
what happened. 

Wordstar comes in both 8-bit and 
16-bit versions, and Shirley can run 
either. Now CP/M 2.2 (8-bit) com- 
mand files end with the extension 
.COM, while CP/M-86 (16-bit) com- 
mand files end with the extension 
MD, so that's no problem. How- 
ever, Wordstar has overlays, lots of 
them, that are called in every time 
you use one of the multiple-stroke 
commands—and the overlays have 
exactly the same names and the ex- 
tension OVR whether they’re for the 
8-bit or the 16-bit version. 

Somehow in the mixup of bringing 
the exhibits (with new furniture not 
tried before), both .COM and .CMD 
versions of Wordstar had got onto the 
hard disk, with the wrong one first, 
so CP/M 8/16 loaded in the 8-bit com- 
mand file—which promptly called 
the 16-bit overlays. 

Needless to say, they had that par- 
ticular problem fixed before I arrived 
at the show the next morning, and, 
in fact, someone was watching for me 
to drag me over and show me they 
had it working. They'd simply 
eliminated all the 8-bit Wordstar parts 
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SPECIAL BONUS m= 


Now for a limited time only— 
receive a handsome, matching 
Pocket Organizer FREE with any 
model shown at left. This compact tuck-away 
version of the SMART-CARD Management 
System puts key data in your pocket—and 
lets you easily make new entries on-the-go. 
Retail value $15.00. 
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SATISFACTION GUARANTEED 
If for any reason you are not completely 
satisfied with your EXEC-U-PLAN 
SMART-CARD System, simply return it 
within 30 days of purchase for a full and 
prompt refund. 


Add $7 50 per model for shupments to Canada, Alaska. 
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^g 1983. Executive Management Systems. Inc 
US and international E pending EXEC-U- 
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from the system, which took care of 
the immediate difficulty. 

The long-term solution is to patch 
16-bit Wordstar so that it wants over- 
lays with a .16V extension (or some 
such). Micropro doesn't tell you how 
to do that, although I gather that 
some systems consultants have the 
secret. Len Ott is working on the 
problem for Compupro; meanwhile, 
fair warning to anyone using CP/M 
8/16. Don’t mix Wordstar overlays. 


Much Improved... 

Another thing I collected at CP/M 
East was the new manuals for Word- 
star 3.3. 

I recall the first time I ever saw 
Wordstar. It was at a show in Los 
Angeles. Maclean, my late mad 
friend, and I had machines with 
memory-mapped video because Elec- 
tric Pencil wouldn't run with a ter- 
minal; indeed, the only full-screen 
editor that would work with ter- 
minals was Wordmaster, and it didnt 
have word-wrap and other features 
that I wanted for creative writing. 


excel: 


ARIS. Finally, the reason 


Micropro, the company that 
brought out Wordmaster, introduced 
Wordstar. It was selling it from 
a small, against-the-wall booth, and 
the demonstrator/salesman told 
MacLean, "The documents were writ- 
ten by the programmer who wrote the 
program.” 


Wordstar will never be 
my favorite editor, but 
the company has 
steadily improved it, 
and it’s certainly more 
than adequate. 


Dan thumbed through the big 
notebook and said, sadly, “I can very 
well believe that.” 

We stayed with Electric Pencil, part- 
ly because Wordstar would work only 
with terminals; it certainly couldn't 
take advantage of our fast-scrolling 
memory-mapped video displays. 
Even if we'd been tempted, though, 


to use a computer. And 
in one elegant software 


system. 
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the first Wordstar documents would 
have turned us off. 

However, most of the micro com- 
munity wasnt willing (or perhaps 
able) to put in memory-mapped 
video systems, and Wordstar was for 
several years the best text editor avail- 
able for systems using terminals. The 
result was that Wordstar very nearly 
became the micro world's standard 
text editor. It wasn't necessarily the 
favorite editor, but it was a pretty 
good second best. Everyone knew it, 
and it was available on most systems. 
It was smart to learn it, despite the 
poor documents. 

Over the years Micropro improved 
Wordstar and improved the docu- 
ments, and I'm pleased to report that 
the new documents for Wordstar 3.3 
are not bad. The tutorial is still too 
terse and far too "busy" for my taste, 
but it will serve, and the reference 
manual is quite complete. Wordstar 
will never be my favorite editor 
(theyll never make changes that 
drastic!), but over the years the com- 
pany has steadily improved it, and 
it's certainly more thàn adequate. 

Interestingly enough, the keyboard 
pictured in the new Wordstar tutorial 
manual is very much like mine, ex- 
cept that it’s missing most of the 
special function keys. Has Wordstar 
discovered just how good Archive 
keyboards are? 


Love That MPI 

I've become involved in publishing. 
That is, my friend and long-time as- 
sociate Jim Baen has talked me into 
a line of "Jerry Pournelle Presents" 
books. One of the first of these will 
be a revised collection of these col- 
umns. Others will include books by 
lony Bove and Cheryl Rhodes on 
how to use CP/M and word proces- 
sors and such, an authoritative guide 
to the IBM PC, and a tutorial on 
Modula-2. 

I'm editor of record, so I contract 
for these books, and that's greatly in- 
creased the paperwork here at Chaos 
Manor. Worse, Jim Baen has his stan- 
dard contracts on his IBM PC, and 
until a few days ago I didn't have a 
PC 


I did have Zorro the Zenith Z-100, 
which in many ways is a better 


“I built this 16-bit computer and 


saved money. Learned a lot, too” 


Save now by building the Heathkit H-100 
yourself. Save later because your computer 
investment won't become obsolete for 
many years to come. 


Save by building it yourself. You can save hundreds of 
dollars over assembled prices when you choose the new 
H-100 16-Bit/8-Bit Computer Kit — money you can use 
to buy the peripherals and software of your choice. 


H-100 SERIES COMPUTER SPECIFICATIONS: 


USER MEMORY: DIAGNOSTICS: 
128K-768K bytes * Memory self-test 
MICROPROCESSORS: ON power-up 

16-bit: 8088 AVAILABLE SOFTWARE: 
8-bit: 8085 Z-DOS (MS-DOS) 


. CP/M-85 + 

DISK STORAGE: Z-BASIC Language 
Built-in standard ] 
5.25" disk drive, OR BASIC 

ultiplan 
320K bytes/disk SuperCalc cis 
KEYBOARD: WordStar x " t 
Typewriter-style, MailMerge TX ch 
95 keys, 13 Data Base GATA s 
18-key numeric pad Most 
GRAPHICS: standard 


, Always in graphics mode. 8-bit CP/M 
640h/225v resolution; Software 
up to eight colors 
are available * * 


COMMUNICATIONS: 
Two RS-232C Serial 
Interface Ports and 
one parallel port 


*128K bytes standard. 
* *Optional. 


Heathkit Electronic Centers are units of Veritechn Electronics Corporation. 
Heath Company and Veritechnology 
CP/M is a registered trademark of Digital ration. 


Hon are subsidiaries of Zenith Radio Corporation, 


The H-100 is easy to build — the step-by-step Heathkit 
manual shows you how. And every step of the way, you 
have our pledge —"We won't let you fail.” Help is as close 
as your phone,or the nearest Heathkit Electronic Center.* 


And what better way to learn state-of-the-art computing 
techniques than to build the world's only 16-bit/8-bit 
computer kit? To run today's higher-speed, higher-per- 
formance 16-bit software, you need an H-100. It makes a 
big difference by processing more data faster. 


Dual microprocessors for power and compatibility. The 
H-100 handles both high-performance 16-bit software 
and most current Heath/Zenith 8-bit software. 


Want room to grow? The H-100's standard 128K byte 
Random Access Memory complement can be expanded 
to 768K bytes — compared to a 64K standard for many 
desktop computers. 


And the industry-standard S-100 card slots support 
memory expansion and additional peripheral devices, 
increasing future upgradability of the H-100. 


High-capacity disk storage, too. The H-100's 5.25"floppy 
disk drive can store 320K bytes on a single disk. The 
computer also supports an optional second 5.25" and 
external 8" floppy disk drives. And an optional internal 
Winchester disk drive will be available soon. 


For more information, circle the reader service number 


below. Better yet, visit your Heathkit Electronic Center for 
a demonstration! 


The H-100 gives me the most 
for my.computer dollar! 
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MINI-SYSTEMS 


C] Full IEEE 696/5100 Compatibility 
HARDWARE OPTIONS 


C] 8MHz, 10 MHz, or 12 MHz 
68000/68010 CPU 

68451 Memory Management 
Hardware Floating Point 
Multiple Port Intelligent 1/0 
64K/128K Static RAM (70 nsec) 
256K/512K/1MB Dynamic RAM (150 
nsec) 

C Graphics-Digital Graphics 
CAT-16000 

DMA Disk Interface 

SMD Disk Interface 

Tape Streamer Backup 

5!4" or 8" Floppy Disk Drives 
5MB-474MB Hard Disk Drives 
7/10/20 Slot Back Plane 

20 or 30A Power Supply 

Desk Top or Rack Mount Encl. 


SOFTWARE OPTIONS 
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[] 68KFORTH' Systems Language 
CP/M-68K?0/S with C, 68K-BASIC', 
68KFORTH', FORTRAN 77, Z80 
Emulator, Whitesmiths' C, PASCAL 

C] IDRIS? O/S with C, PASCAL, 
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COBOL‘, INFORMIX: Relational 
DBMS 

[] UNIX'SYS Iii O/S with C, PASCAL, 
FORTRAN 77, BASIC, RM COBOL’, 
ADA‘, INFORMIX:, Relational DBMS 

[] VED 68K Screen Editor 

C Motorola's MACSBUG and FFP 
Package 


Trademark ‘ERG, “Digital Research, 
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machine, and the MPI 150G dot- 
matrix printer, which is faster than 
the letter-quality Diablo and NEC 
printers, and plenty good enough 
quality for contracts and business 
documents. 

We set up Zorro out in the auxiliary 
office where the whole staff as well 
as the kids can get at him, and de- 
mand has picked up a lot—so much 
so that people were chafing to get the 
printing done so they could get back 
to work. 

MPI came to the rescue. That's one 
great little printer. The MPI ("The 
Printer People") troops sent an up- 
date board for the 150G. It was sim- 
ple to install, and it loads the printer 
with 68K bytes of memory. Now 
when we want to print a contract, we 
do just as we always did, but when 
Zorro has sent the entire file over to 
the MPI 150G, we can start editing 
something else while the printer con- 
tinues its work. 

The time saved is quite significant. 
It's even more significant when we're 
printing Write files; it seems that 
Wordstar takes quite a long time to go 
through the text files and do all the 
necessary formatting. The MPI 
printer is so fast that it can nearly 
keep up with Wordstar! However, for 
Write, program listings, and all the 
myriad details that one uses a printer 
for, having that memory is little short 
of wonderful. 

I know there are various boxes of 
memory that sit between the com- 
puter and the printer, and I've always 
been tempted to get one, but I never 
have. I suppose one reason is that 
early on MacLean set me up with a 
"spooler' which is something a bit 
different; the spooler, or at least the 
one I had, is a software timesharing 
system that let the computer print 
during pauses when nothing else 
was happening. It almost drove me 
mad, 

The printer was in the other room, 
but I could hear it. Whenever I'd 
pause for thought, the printer would 
start; as soon as I hit a key, it would 
stop. All pretense of creative thought 
went out the window, and I had that 
darned spooler erased from all my 
disks so I'd never be tempted to use 
it again. 


That somehow convinced me I 
didn't want printing going on when 
I was working. Then, later, I got a sec- 
ond machine and hooked it to the 
printer, and that became the primary 
printout system, and I found I could 
work while the printer was going in 
the other room, so long as it worked 
steadily and didn't depend on what 
I was doing at the time. It’s only been 
recently that I find I wish I had ac- 
cess to the second machine while it's 
printing; and our experience with the 


.Z-100 and the MPT's magic memory 


has been so pleasant that I guess I'll 
start looking for a box to connect be- 
tween the Compupro Dual Processor 
and the NEC 7710 Spinwriter. 

Meanwhile, if you want a good dot- 
matrix printer, let me recommend the 
MPI. We also have its little brother, 
the MPI 99, which is destined to be 
attached to the IBM PC as soon as we 
get either a parallel-output board for 
the PC or the serial-interface adapter 
cable for the MPI 99, 


The Ultimate Language? 

Buz Overbeck of Garland, Texas, 
has evidently been following my lan- 
guage debate articles and has 
decided to solve the problem once 
and for all. He sent me the specifica- 
tions for the new language DeSade, 
which he thinks should come out of 
the closet. 

According to Overbeck, DeSade "is 
perfectly suited for brute-force appli- 
cations, slow and dirty program- 
ming, the crunching of numbers, and 
hacking in general" Some of the pre- 
viously defined functions are STRIP 
(X$), which removes everything; 
FLOG(X), which returns the floating- 
point logarithm; SLASH(X), which 
returns the integer portion of X; 
MAIM(X), which returns nothing; 
and SIN(X), which restores X to its 
original illegal value. Alas, 1 cant 
really do justice to DeSade and its 
library function Libertine—at least 
not in a family-type magazine like 
BYTE. Perhaps that's just as well. 


That Won't Work... 

No one has yet deciphered my 
secret message encrypted in Charlie 
Merrit's public-key encryption sys- 
tem. I know for a fact that some 


A PC for 
PEANUTS I A 


Why settle for o limited home system when Scottsdale Systems will sell you a complete 
business system for less? Our PC Plus feorures an 8088 CPU. one 160K drive. 256K RAM 
with Ramdisk and Spocler sofrware, MS-DOS, Wordsrar, Calcsrar, Color Graphics Basic, a 
printer port, and your choke of an omber or green 12" monitor for $1099. 


The PC Deluxe hos 2 160K drives plus Mallmerge. Spellstor and Infostar, AS SANYO 


Both systems run many programs written for rhe IDM-PC ®, ond the computer boards are 
warrantied for o full yeor by over 70 nationwide Sanyo Service Centers. Don't sertle for 
less, give us a call. 
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use syvaems now Indude Word Each Columbia now comes with MS-DOS. 
d cle From the lowesr- priced dual-Roppy muti- Low prices on she systems thot ore $- SERA LR EET 


uei syuems to mug 16-bir 10 Mhz. muli 100. 15 bh/ bi, MS-DOS ond CP/M Perect Spete Perea Pertect 
user systems, Local service Ovalloble vio compatible. Plus. theyre bocked by Filer c a as hi "uc purs Plus. 
TRY. We will configure. reu ond insroli Zenith semice virmally everwhere. The Sooce Comma i 
r sytem: for on additional chorge 2-100'1 feature two built-in 5'4 drives. Columbio Tutor, The 
cali for peices). 128K RAM. graphics and 3 pom. Free | ponoble with o built-in 9" monitor. The 
. vonwgm one apia qp. dignes 1601 isthe desiuop unir. Both computers 
‘ come with duel 220K drives. and ore 
ZF110-22 ......... $2699 backed by Bell and Howell. 
ZF-4 20-22 hàserhé- ape hr eres $2799 
EVAO occus . $4249 


Sanyo B-bit MIN ) new lower prices. 
EN 
Scottsdale Systems. f 2: 


| 617 N. Scottsdale Road, Suite D, Scottsdale, Arizona 85257 Ta ohh 


Tolly Spifit ........................ 

the ADM- JA, detoched uryboord, keypad. a m 
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A Coll 8-5 Mon.-Fri. 
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Adds Viewpoint JA --Emucte: 


WR We portcipare in arbitration for buinen ond customers through the Better CRENTITUIEPHIWEUTITICIPITWERP Meet ie 


NE ANA , ÜDusiness Burecu of Maricopa County. 

Televideo 914 ............ ———— = 

Televideo 924 SERVICE/ ORDERING 

Televideo 970 

ln if INTEGRATION: Prices led ore for new equipmen in lacrery sealed boxes with manufacturer's 
9 $656 worornty, We wil orte your equipment, integrate your 3ysem, configure your sofware, provide | | 

Zenith 2-29 ..... evrt tna speciol cobles. etc. tor an odditional charge Coll for paces, 
ORDERING: MAIL ORDER ONLY. Prices isted ore for cosh. No C OLD. s. We sell on a Her 30 LETTER GUALITY 
basis rofonune 1000 companies and Unvarsiies with good credit. PO. s odd 2%, chorge cords add Silver Reed 500 ......... . ap 
3%. Az. residents add 6%. Prices yubject ro change. product subject to ovollobllity, Personal checks Silver Reed 550 
rake 3 weeks ro clear. 0-20% restocking fee for reiumed merchandise. Shipping extra ca ore € 
F.O.D. point of shipment, CP/M. ond MP/M are registered rademarks of Digital Research, Worditoris o Sanyo PR5500 ... 
registered rredemark of Microfro Intemational. IDM and IM PC are registered trademarks of Sliver Reed 770 
international Business Mochines Corporation. Televideo" is o registered modemak of Tete Video NEC 7740 $1965 
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pretty bright people using fairly large 
machines took a stab at it; so perhaps 
it's reasonable to conclude that Mer- 
ris program works as advertised, 

For those who came in late, public- 
key encryption systems have two 
keys. One is published, and anyone 
can use it to encode a message. How- 
ever, once the message is encrypted, 
it can't be decoded except with the 
other, secret key. This means that you 
can give your friends the means to 
send you secret messages that only 
you can read. 

About a year ago, | encoded my 
Vita (whose plain text is known) and 
a "secret" message I made up and 
published both messages and the en- 
cryption key, with the stipulation that 
l'd have a reward for the first person 
to send me the plain text of the mes- 
sage. I made it available in my files 
at MIT MC and advertised my offer 
not only in BYTE but on other large 
electronic networks. (MIT MC is one 
of the larger machines at the 
Massachusetts Institute of 
Technology. That's where my elec- 
tronic mailbox is located.) 


No one has it yet. There have been 
a couple of noble tries; one chap tried 
to disassemble Merrit's program in 
hopes of figuring out how Charlie 
did it. That didn't work, because the 
encryption algorithm is no secret: it 
involves factoring very large num- 
bers. 


Public-key encryption 
systems have two keys: 
one is published and 
anyone can use it, the 
other is secret. 


Another try is from Mr. Buttery in 
Australia, who used psychology: he 
figured out that l'd simply encrypted 
the original offer of a reward. Alas, 
that's not the answer. l've actually 
forgotten the plain text of my mes- 
sage (I do have it written down). It 
breaks into a grammatical but mean- 
ingless English sentence; there's no 
point in trying psychoanalysis. 

I'm beginning to believe Charlie 
Merrit has actually produced a near- 


ly unbreakable code that we can use 
on our micro systems. That has some 
interesting implications. 


More Mail... 

Alas, another 21 pounds of mail (as 
weighed by UPS) arrived today; 
that's a week's supply. It's physically 
impossible for me to answer it all; 1 
do read every bit of it (so far), and 
much of it is very informative; it's as 
if I had my own intelligence service 
out there. Thanks. 

One of my most informative corre- 
spondents is Paul Chisholm of New 
Jersey. He says, "I'm writing this with 
Spellbinder, a.k.a. Word/125. Boy, is 
this thing modal! I'm used to input 
mode and command mode, but this 
‘edit’ vs. command mode stuff is no 
fun at all.” 

Coincidentally, there is a furious 
debate going in the “Editor People” 
mailing list on one of the nets I fre- 
quent. It concerns "modal" versus 
“modeless” editors. 

All the editors I use have “modes.” 
Write, for example, has “insert” and 
"strikeover" modes; you toggle be- 
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extending a Volkswagen to carry cows. 
it might get the job done, but wouldn't 
something else work better? 

Nicklaus Wirth, the creator of Pascal, has a betier 
| solution, Modula-2. Nol anether extension, a new lan- 
| guage. Medula-2 gives you al) the simple elegance thal 
| made Pascal the most popular language vj the last 
| decade. Yel with even more power and flexibility. And 
| it's easy. H you know Pascal, within hours you can be 
| writing programs in Madula-2, 


LOGITECH 


Fer years 
- people have 
| extended Pascal sp they 
could pack in more and more 
terge programs. Bul that's like 


Only Logitech's Modula-2/86 system fan exact and 
complete implementation af Wirlh's Madula-2) lranslates 
directly into high-speed native code for PC-DOS™, 
MS-DOS” and CP/M-B5"' 

No other system speeds your Modula programs 
along faster than this native cade compiler, And our 
high-level, symbolic debugger ensures your programs 
arrive in flawless running condition, Mulli-level overlays, 
8087 support, RüMabte code, and a full library of 
Slanderd modules make Moduta-2/86 ihe perfect system 
for every professional application. 

Move up to Moduta-2/86. The professional software 
development system. After all, you wouldn'l carry cows 
in a Volkswagen. 


PC-DOS (y à TM of BM. MS-DOS kra TM of Microzell. 
DP/N-B6 is a 3M od Dighel Research. 


165 University Avenue, Pala Alto, CA 94301 
415 - 426-3885 
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Your troubles are over! 
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A a And if you're familiar with WordStar, you'll be able to 
Uy YONE FAMILIAR WITH WordStar® CAN write faster and more effectively immediately. NewWord 
USE NewWord 7, Me ygePrint IMMEDIATELY, AND is entirely compatible with WordStar—key stroke, com- 
ENJOY SUPERIOR PERFORMANCE AND EASIER mand and file compatible. Even third party programs, 
INTI IACTI ON—AT ABOUT ONE-THIRD video training and books. 
THE COST OF WordStar*/MailMerge? NewWord comes with a complete user manual, includ- 
ing: an /nstallation guide to personalize NewWord, a Do- 
. It-Yourself tutorial, an Encyclopedia of facts explained 
NewWord makes it easy for you to turn to uncompli- with numerous examples, and a handy Pocket Reference 
cated, efficient word processing. Now you can get let- of commands. 
ter perfect, professional-looking documents without a We provide direct telephone support to NewWord 
great deal of sacrifice. users and dealers. A third party toll-free support service 
The proof of NewWord's superior performance isinthe is also available as an option. 
printout. With dot matrix printers, NewWord is excep- Perhaps the best thing about NewWord is that at 
tional, supporting every advanced capability including $249.00, NewWord costs less than programs featuring 
microjustification, variable line height/character width, far fewer capabilities. And with merge print included, 
and alternate pitches on the same line. NewWord is an outstanding value. 
NewWord's full range of features are what you'd Let a New Star work for you. 
expect to find only y the most enia cim Él pro- Call us today, toll-free 
cessors. NewWord also gives you such advanced 800- 832. 2244 


features as unerase deleted text, find a specific page in 
a document, and multiple-line headers and footers. Its 
versatility includes automatically changing ruler lines, 
on-screen display of boldfacing and underlining, and 


(In California, call 800-732-2311) 


automatic indentation for programming. ROCKY MOUNTAIN 

Yet, for all its sophistication, NewWord is simple to use. SOFTWARE SYSTEMS 
There are no complicated codes to memorize. On-screen —— ————— ———— 
menus of functions let you work effortlessly. 1280-C NEWELL AVE., SUITE 1001; WALNUT CREEK, CA 94596 


WordSiar and MailMarga aa V mes. tracemarks oi MieroPro Inernationad, inc. 
HewWord and Hewstar are Lrademarks oi Newstar Software, lnc 


woking for a great deal on 
business software? 
800-SOFTWARE is hard 
to beat. You see, we became 
one of America's largest 
software marketers hy offer- 
ing great prices — and a 
lot more. 
Here are some of the 
reasons to pick up the phone 
and pick up a bargain: 


LOW DISCOUNT PRICES. 

Qur prices are fabulous! 
Generally 40-50 off sug- 
gested list price. How do we 
do it? By buying and selling 
in enormous volume. (All 
our programs are the very 
latest versions. And when 
"updates" appear, we'll get 
them for you, fast!) 


FAST DELIVERY. 

The key to our quick 
delivery i8 our giant inven- 
tory. We have what you 
want. Now, And we'll rush 
it to you like our business 
depends on it. (Because 
it does.) 


FREE TECHNICAL SUPPORT 
90 HOURS A WEEK! 


That's right. We offer full 
technical support at no charge 


whatsoever, seven days a week. 


That means if you have a 


question on Sunday, at night, ar 
during any of the 90 hours we're 


open each week, you can get 
answers, Fast. (And remember, 
our technical product experts 
are not ordertakers. Their only 
job is helping you get the most 
out of the products we sell.) 


O Quantity diseaunts available 
through our National 
Accounts Program. 

O Purchase orders accepted. Please 
enll in advance, 

[] Prompt U.PS. or Federal 
Express shipping. 

O Overnight delivery available. 
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GREAT PRICES! 
GREAT 


CHECK OUT ALL OUR INCREDIBLE 


RVICE: 


degree of professional ability." 
Joe Neil, Lihue, HA 


“Thank you very much for 
the very prompt service 


BUSINESS SOFTWARE PRICES: 
WordStar $269 


WordStar" Pro. Pack. $389 you gave me. I would be 
SuperCalc" 2 $169 delighted to do business 
SuperCalc" 3 $279 with you anytime in the 
Lotus 1-2-3" CALL a Manet 2 have some- 

" Jing I need, 
dBase Ii $399 William Drescher, 
Quickcode " " 90 Lansing, MI 
Crosstalk" 119 
Easy Writer Il System" $199 NL CUM 
I.U.S. Accounting” $299/mod Jhai wan Duy Bei us. 


Norton Utilities " $59 you're in good company. You 
Perfect Link" $119 | see, some of our best 
Multiplan” $189 customers are America’s 
4-Point Graphics” $129 biggest corporations. Like 
Hayes SmartModems " DUM mde es ul d 


Packard, G.E., Price 
Waterhouse and Honeywell. 

They order from us 
because they know we're 
not running our business 
from a phone booth (we 
have a million dollar 
inventory!). And because 
we offer extra discounts 
on quantity orders and 
other special services for 

our National Accounts 
customers. 

Also, we fully 

BU guarantee every 
E" product we sell 
againstdefects. That's how 
we earned our membership 
in the respected 


Memorex" or Maxell" Diskettes CALL 


WE ALSO CARRY SOFTWARE FROM: 
Ashton-Tate, Aspen, ATI, CDEX, Digital 
Research, Fox & Geller, IMSI, LU.S. Life- 
tree, MicroPro, Microsoft, Peachtree, 
Perfect, Software Publishers, Sorcim, 
VisiCorp and much, much more! 


Tm 


CUSTOMERS TELL ; 3 RES 
OUR STORY BEST. Ape aay xe 
"[ very much appreciate your 
helpfulness and speed in filling 800 SOFTWARE I$ READY 
my order. Rarely today do I have TO SERVE YOU. 
the opportunity to deal with a TO ORDER CALL TOLL-FREE 


firm which shows such a high 


f 800- SOFTWARE 


800-227-4587 or 415-644-3611 


O Cali for shipping charges, other low 
software prices or for a free catalog. 

O Prices may change. 

O International dealers and orders 
welcome: TELEX 275174: 
#00-SOFTWARE UD. 

Write: 800-SOFT WARE 

940 Dwight Way, Berkeley, CA 94710 
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tween them with a single keystroke. 
I happen to like the strikeover mode 
as the normal one; text editors based 
on MIT's Emacs tend to use the op- 
posite philosophy. The important 
thing, though, is to get quickly from 
one to the other, and to have a way 
to tell which one you're in. (In most 
text editors there's a status line that 
tells you; in Write the cursor changes 
shape.) 

Write also has a command mode, 
a print mode, and a find/replace 
mode. In every case there's a 
dramatic on-screen change; you're in 
no doubt about which "mode" you're 
in. On the other hand, you don't 
have to leave the "text" mode for 
most text operations, which are ac- 
complished with single keystrokes. 

Thus, although Write has “modes,” 
it tends toward the "modeless" end 
of the spectrum. By contrast, con- 
sider the simple editor built into most 
BASICs. You pretty well have to go to 
command mode to accomplish 
anything with it. Ed, the text editor 
that comes free with CP/M, is 
another "mode" editor, as is the 
UCSD Pascal source editor; in those 
you can't even move the cursor with- 
out going into command mode. 

What irritates Chisholm about 
Spellbinder is that he can't kill lines 
without changing modes. With Write 
that's a one keystroke command that 
can be made when you're in text 
mode. Obviously I prefer Write's 
method; on the other hand, I do pay 
for it. Many editors based on Emacs 
keep a big file of every bit of text 
you've killed and have the ability to 
“yank” back (unkill) that text at will. 
Multimode editors tend to have that 
feature; nonmoded editors tend not 
to. I don’t happen to miss "unkill" or 
"oops" myself, but then Write wort 
let me kill anything larger than a line 
without asking me whether I’m 
serious. 

I wouldn't reject an "unkill" or 
"oops" feature in an editor, but I don't 
think I'd pay much for it, either. 

Anyway, Chisholm says, "Chalk up 
a ‘nay’ vote for Spellbinder" On the 
other hand, Marty Massoglia has 
been doing our Inferno game- in 
Pascal using Eaglewriter, which is 
Spellbinder under another name, 


and he's not unhappy with it. But 
he's writing programs, not text; he 
also has the patience of an IBM FOR- 
TRAN programmer. . . 


More on Editors 

Doug Hazen Jr. lives in Gainesville, 
Florida, where my mother went to 
college many years ago. He started off 
asking one or two questions and end- 
ed with a nine-page letter of queries, 
all sensible; but l'd have to write at 
least one book to answer all of them. 

One point he makes is that I may 


have been unfair to The Final Word. 
Why, he asks, cant I simply cus- 
tomize its command structure to my 
liking? After all, he says, “You didn't 
criticize Wordstar's commands, and it 
doesn't even pretend to be mnemonic 
or logical.” 

Taking the latter point first, l've 
written so often about Wordstar's 
multiple-stroke commands that I 
guess I assumed everyone knows my 
views on the subject. For the record: 
I don't care for most of Wordstar's 
command structure. The part I do 


Winchester power 
for your PC 


The proven Winchester subsystem drives for your IBM 
or compatible PC. 10, 15 or 25 megabytes of big 
system storage in a DiskSystem' you simply plug into 
your system and it's ready to use. At prices that make 
the speed and storage of a Winchester practical. Only 
$1495 for a 10 megabyte DiskSystem, $1795 for 15 
megabytes, or $9945 for 25 megabytes. DiskSystems 
can be bootable from the Winchester. See your 
dealer today for DiskSystem power for your PC. 


I* Interface lnc 
7630 Alabama Avenue 
Canoga Park, CA 91304 


(213) 341-7914 


Ie INTERFACE INC 


Telex: 669949 


Dealer Inquiries Invited 
DiskSystems i$ à Copsrisht of Interface 
Inc + BAA is à registered trademark of 
IBA4 Corporation - Prices are susgested 
retail and are subiect to change 


without notice 


Circle 452 for Dealer inquiries. Circle 453 for End-User inquires. 
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PLENTY OF COOD USES” 
FORYOUR 
OBSOLETE DISKETTES 


AS LONG AS IT’S NOT FOR STORING DATA. 


INTRODUCING THE DISKETTE 
THAT MAKES ALL OTHERS 
OBSOLETE. 


Janus. A revolution in diskette Yet, we've carefully controlled the inspection standards are the highest. 
engineering. A new standard. Storing edge folds to create a stronger jacket Because our diskette standards are the 
your critical data on any other diskette — without creating a thicker diskette. highest. 
is a risk you no longer have to take. The fit in your disk drive is the same. 

Anything less than a Janus diskette 
Janus. Twice as Strong. It's a breakthrough that means is a risk you can't afford to take. 

We construct our diskettes with your diskette won't crease as easily. And - 
stiffer jacket materials. 25% thicker won't crimp, fold or warp as easily, Over 5,000 retailers are willing to 
than the other leading brands. And that either. Even at temperatures exceeding PACK us up. For the one nearest you, 
makes them nearly fwice as strong? 100? £ A Janus diskette is less likely co Cail toll-free (800) 558-0100. 

Pick one up. You can actuallyfeel the jam in your disk drive. Of course, there are still plenty 


difference. of uses for your obsolete diskettes... 


Except storing data you intend to keep. 


We're proud of our diskettes. And 
every day we earn the respect of more 
and more people who tolerate nothing 
but the very best. 


The competition s 8 mils jacket weighted identically deflects 55-4 inches. 


In a test of strengib, Janus (top) bends less than the competition (above) 
when weighted the same. A full 37% less. That makes Janus nearly twice 
as strong. 


Janus. The Innovation 


You've Been Waiting For. im Janus. For people who 
a at .- = 
We took a long, hard look at the eae Me j take their work seriously. 
We make a stronger diskette to 

protect your data. Other diskettes just 1860 Barber Lane 

store it. The diskette you use is worth Milpitas, California 95035 : 
"Wn i far more than the money you paid for (408) 943-1600 
a Aa a RENTA it. Failure can cost you your entire (800) 338-0100 JANUS.. 


Fire phy aimee at gr accounts receivable. Or your inventory. 
should ever have to be afraid of losin i ] : 
— Or your novel. Thousands of dollars' 


their irreplaceable data. 


problems with diskettes and set our 
sights on solving them. Diskettes 

had to be a lot stronger. Over 90% of 
all computer disk sub-system errors 


“Our jacket material specifications are 


We set out to re-invent the diskette ————— aig car JE oan mia io t a 
es inv : , is 3-1. The Theory 
And we succeeded. 100% Inspection Equals MOD. sais that a halter a i B 
User Safety. with thickness according to a cube law. 
The Semi-Floppy Disk. We test 100% of both sides ofeach Therefore, by using 1.25 times thicker 
Our thicker jacket material makes diskette. 6% become rejects. Yet 95% of jacket material, we can achieve 1.25 x 
our diskette stiffer and less flexible. these rejects would meet the standards 1.25x 1.25 or 1.95 times the stiffness. 


The “semi-floppy” disk. of most other manufacturers. Our € 1984 Janus Dysc Company 


Introducing the Most Powerful 
Business Software Ever! 


TRS-80™ (Model I, Il, III, or 16)¢ APPLE" e IBM™ e OSBORNE" e CP/M" e XEROX" 


GENERAL LEDGER? © 


VERSA ee 
LEDGER TL 
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The VERSABUSINESS" Series 
Each VERSABUSINESS module can be purchased and used independently, 
or can be linked in any combination to form a complete, coordinated business system. 


VERSARECEIVABLES" $99.95 

VERSARECEIVABLES™ i$ a complele menu-driven accounts receivable, invoicing, and 
monthly statement-qenerating systern. It keeps track of all information related to who 
Owes you or your company money, and can provide automatic billing lor past due ac- 
counts. VERSARECEIVABLES" prints all necessary statements, invoices, and summary 
reports and can be linked with VERSALEDGER I" and VERSAINVENTORY'", 


VERSAPAYABLES" $99.95 

VERSA PAYABLES™ is designed to keep track of current and aged payables, keeping 3 you 
in touch with all information regarding how much money your company owes, and to 
whom. VERSAPAYABLES™ maintains a complete record on each vendor, prints checks, 
check registers, vouchers, transaction reports, aged payables reports, vendor reports, 
and more. With VERSAPAYABLES™, you can even lel your computer automatically select 
which vouchers are to be paid. 


VERSAPAYROLL" | and sophisticated, but 20 payroll system tha 
"i53 ul isticaled, but easy Io use $ystem that 
keeps track of all government!-required payroll information. Complete employee records 
are maintained, and all necessary payroll calculations are performed automatically, with 
totale displayed on screen for operator approval. A payroll can be run totally, automati- 
cally, or the operator can intervene to prevent a check from being printed, or to alter 
information on it. If desired, totals may be posted to the VERSALEDGER II™ system. 


VERSAINVENTORY™ $99.95 

VERSA INVENTORY'* is à complete iwy cantrol system that gives you instant access 
to dala on any item. VERSAINVENTORY™ keeps track of all informatian related to what 
hems are in stock, out of stock, on backorder, etc., stores sales and pricing data, alerts 
you when an item falls below a preset reorder point, and allows you to enter and print 
invoices directly ar to link wilh the VERSARECEIVABLES™ sysiem. VERSAINVENTORY™ prints 
all needed inventory m reports of items below reorder point, inventory value re- 
ports, period and year-to-dale sales reports, price lists, inventory checklists, elc. 


La Ms Mr LU ERU: 


50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977 


* TRS-80 3e a trademark of the Radio Shack Division of Tandy Corp. - *APPLE is a trademark of 


VERSALEDGER Il™ $149.95 
VERSA LEDGER II is a complete accounting system that grows as your business 
grows. VERSALEDGER II™ can be used as a simple personal checkbook register, 
expanded to a small business bookkeeping system or developed into a large 
corporate general ledger system without any additional software. 
a VERSALEDGER II™ gives you almost unlimited storage capacity 
(300 to 10,000 entries per month, depending on the system], 
* stores all check and general ledger information forever, 
é prints tractor-feed checks, 
* handles multiple checkbooks and general ledgers, 
® prints 17 customized accounting reports including check registers, 
lance sheets, income statements, transaction reports, account 
istings, etc. 


Versa LEDGER IT” comes with a professionally-written 160 page manual de- 
signed for first-time users. The VeRSALEDGER II" manual will help you become 
quickly familiar with VeRsSALeDGeR II", using complete sample data files 
supplied on diskette and more than 50 pages of sample printouts. 


SATISFACTION GUARANTEED! 


Every VERSA BUSINESS" module s quaranteed to outperlorm sil other Competitive systems, 
and at 8 frecton of thew cost, M you are not satisfied with any VERSA BUSINESS" module, you 
may return it within 30 days lor a refund. Manuals for any VERSABUSINESS" module may be 
purchased for $25 each, credited toward a later purchase of that module. 


To Order: 
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like is the cursor controls, which are 
grouped in a logical manner. I find 
it much easier to remember that “E, 
- 5, 7D, and ^X move the cursor up, 
right, left, down, than to remember 
the Emacs "philosophy" of 3^F for 
forward a letter and Escape-F for for- 
ward a word, etc. 

Obviously there's no universal 
agreement on this. The Final Word is 
based firmly on MIT's Emacs editor, 
which was written by my friend 
Richard M. Stallman; and a lo! of 
people are not merely fond of Emacs, 
they're fanatic supporters. I use 
Emacs when I'm connected to my ac- 
count at MIT, and I manage well 
enough. It's true that I prefer Write, 
on the grounds of transparency, but 
recall that I am a creative writer, and 
my requirements are much different 
from those of a programmer, or even 
of a technical writer. 

Second question: “One af The 
Final Word's most advertised and 
(seemingly) important features is the 
ability to recover from power loss, 
etc., without losing text or even your 
place in the text. Can Write do this?" 

No. 

I don't think I want it to, either. The 
Final Word accomplishes this miracle 
with a "swap file"; every now and 
then it writes off what you've done 
to disk without your asking it to. It's 
probably pure prejudice on my part, 
but I find that distracting. I don't 
want my editor doing things I didn't 
tell it to. 

On the other hand, I've been well 
trained to "save early and often," 
which I do. I have fast disks, and I 
save my text whenever I finish a unit. 


Still, I concede the point to The Final | 


Word. 


Hazen also asks what I think of | 


"what you see is what you get" 
editors. 

I couldn't care less about that fea- 
ture. Write has a "print to screen" 
command that lets me see on screen 
precisely what I'd see on paper, and 
that’s plenty enough for my pur- 
poses. On the other hand, the out- 
put of my shop is pretty much con- 
fined to (1) letters and (2) standard 
manuscripts that are formatted as 26 
double-spaced lines per page, each 
60 characters wide, with page num- 
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$395.00 


Why staff up? With the Desktop 


Accountant" all the accounting help your 


office needs can be at yaur fingertips! 
Mo matter what type of business you're in, 
Desktop Accountant will Jet you manage the 


financial end of it more professionally than 


ever before. 

A Complete System with Support. 
Desktop Accountant includes 
accounts receivable, accounts pay. 
able, payrol] and general ledger 
programs, along with comprehen- 
sive user manuals and training 
aids, including an audio cassette 
tape. And our telephone “hotline” 
means personalized support. 

Produces 42 Reports. "Keeping the books" 
has never been so easy! Desktop Accountant 
prepares every rir a eh mg 
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64K RAM, two disk drives or hard disk, and a 
132-calumn printer (or an BVz " x 11" printer 
with compressed print mode). 

You won't find better quality software at such 
a low price. Just $395.00 for most CP/M" 
formats ($495.00 for IBM" and some CP/M 
formats) complete. Cal! for available formats. 
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bers and a very short header. I don't 
need fancy formatting. 

What I do like is automatic on- 
screen formatting. That is: Wordstar 
and most of the “what you see is 
what you get” editors insert various 
“invisible” formatting commands into 
the text stream. If later you change 
anything, such as the length of a 
word, you must consciously reformat 
the paragraph, otherwise it won't 
com@ out right. 

For example, if you use a good 
spelling checker like The Word Pius, 
it will tell you that in making correc- 
tions it has changed the length of 
words and suggest that you REFOR- 
MAT your text. 

Write, on the other hand, works 
from explicit text-formatting com- 
mands. They're quite visible because 
they start with a dot; for example, 
you set the left margin to 10 by do- 
ing .lm10 and set the header margin 
(space between header and top of 
text) by doing .hm3 or whatever. 
Having done that, Write does the 
rest. When I edit already written text, 
Write automatically reformats it on 


results: 


screen, When I run The Word Plus, 
| can immediately print my text with- 
out reformatting, regardless of 
whether words changed length. And 
so forth. 

I prefer it this way. If I did a lot of 
newsletter publishing or intricate 
text layout, I'd probably have a dif- 
ferent view. I do know that Write is 
good enough to produce important 
documents; the report of The 
Citizen's Advisory Council on Na- 
tional Space Policy was printed here 
at Chaos Manor using Write, and it 
got a letter of commendation from 
the President, so it must have looked 
good enough. 

Actually, I expect much editor 
preference depends on what you're 
used to; as long as you have a decent 
text editor, these machines are so 
much better than what we had before 
we got them that we can loudly count 
our blessings. 

Still, I am making notes about what 
I want in my "ideal" editor and, who 
knows, maybe I'll use parts of it as an 
example when I start writing about 
how to program in Modula-2. 


Prolype Develop profes- 
sional typing skills. Quick. 
Private. Effective. Now. 


EACEL 
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Upgrade? That Compupro 

I'm writing this on a Compupro 
Z80. I want that clearly understood; 
maybe I can forestall some of the 
angry letters. 

Bill Godbout's Compupro com- 
pany has sold one whack of a lot of 
Z80 microprocessor boards. It still 
sells them—but he’s trying to retire 
them. What Dr. Godbout really and 
truly wants you to get is a dual pro- 
cessor, 8085/8088 central processing 
unit, and while you're at it, get CP/M 
8/16 that runs both 8-bit CP/M-80 
(2.2x) software and 16-bit CP/M-86 
programs. 

To encourage this, he's making two 
offers: 

(1) If you have Compupro CP/M-86, 
return the original master (you can 
keep a copy) to a Compupro Systems 
Center and the company will sell you 
a working CP/M 8/16 complete with 
BIOS for $100. 

(2) If you have a Compupro Z80 
microprocessor talk to your Com- 
pupro Systems Center, or even direct 
to Compupro; you can arrange to 
trade it in and get a Dual Processor 
8085/8088 replacement board at half 
price. 

Now I know that some people 
won't consider this an upgrade, 
because the Z80 does have some 
pretty efficient instructions not pres- 
ent in the 8085. Phillipe Kahn of 
Borland says the reason the com- 
pany's Turbo Pascal is so efficient for 
CP/M-80 is that it works only with 
Z80 systems and makes maximum 
use of the Z80 instruction set. 

On the other hand, the micro 
world is moving toward 16 bits. 
There's more 8-bit than 16-bit soft- 
ware right now, and the Z80 will run 
more of it than the 8085, so perhaps 
this isn't the time to make the change. 
Perhaps. I have both systems, and 
there's very little I can't run on the 
Dual Processor—which also has Jim 
Hudson's 8087 piggyback board, thus 
enabling me to do even more 
wonders. 

Anyway, while Dr. Godbout and I 
were discussing his trade-in offer, he 
said he was contemplating calling 
Nieman-Marcus to get into its 
Christmas catalog. He could offer a 
$100,000 microcomputer. 


Take one each Shirley machine. 
Each of the four users could have his 
own CPU and memory. They could 
also have their own RAM-disk if 
you'd like. You can make the RAM- 
disk as large as 4 megabytes and the 
individual memory area up to 16 
megabytes. This requires the new 
256K-byte memory chips, which 
aren't cheap. 

With two floppy disks, a hard disk, 
16 megabytes of main memory, 1 
megabyte of RAM-disk, five pro- 
cessors, and terminals, you could put 
together a Super-Shirley to sell for 
$100,000, and he was going to try to 
get that in the Nieman-Marcus 
catalog. 

Of course, Shirley doesn't normal- 
ly sell for anything like that; with four 
terminals it's still well under $20,000 
for a four-user system. 

I don't know whether Godbout got 
his ad in that catalog, but he does 
have a point: it's going to be awhile 
before those 256K-byte chips make 
any practical difference to the or- 
dinary microcomputer user. 

Meanwhile, Godbout is developing 
a 1-megabyte 5-100 slatic memory 
board that will take up only one slot. 
You can probably order one now; if 
you decide you want one, it will be 
about $6000, no small sum. Of 
course, that price will fall over the 
next year or so; memory prices 
always come down. 

As to why anyone would want such 
an expensive board, it will work at 
fantastic speeds, far higher than 
where the cheaper dynamic memory 
boards can work reliably. I already 
have a Compupro 8-MHz 8086/8087 
microprocessor board—and the com- 
pany is trying to increase that one's 
speed. Moreover, with a board like 
that you're tooling up for the real 
thing, when the 16032 boards come 
out. 

My conversation with Godbout got 
me to thinking. People are always 
asking me, "What should I buy?" 
Short of giving a specific machine for 
an answer, what should I say? But I 
have thought of something. 

Buy yourself a state-of-the-art de- 
velopment system—but don't get this 
year's model. Get something that be- 
tween one and one and a half years 


ago was the latest state of the art. 
That will be advanced enough for 
almost any nondevelopmental pur- 
pose. People will be writing software 
for it. The bugs will be shaken out 
and its servicing quirks will be 
known. 

Example: l'm writing this on a 
Compupro Z80, which was state-of- 
the-art three years ago, and I'm about 
to check spelling and print it on a 
Compupro 8085/8088 Dual Processor, 
which was state-of-the-art not more 
than two years ago. Both are reliable, 
quite sophisticated, and easy to use. 

Incidentally, I told Bill Godbout 
about a new company that's forming 
to challenge his supremacy in the de- 
velopment systems market. 

He said, "Love competition. I'd like 
to have somebody to steal something 
from for a change." 


Fixing up Adeline 

The Otrona company has changed 
hands, and no one in it seems ever 
to have heard of me. The company 
has severed its connection with Fred 
Whitney, who used to be the local 


SUCCESS. 


manufacturer's rep, and the West 
Coast sales people I knew are all 
gone. 

Thus I hear rumors of new boards 
and software for the Otrona, but I've 
not seen any. 

Meanwhile, Adeline, our Otrona, 
developed speech problems: that is, 
she worked fine, but the communica- 
tions port stopped sending, making 
it well-nigh impossible to transfer 
files out of Adeline and into our main 
system, (Theres a story that goes 
with that, about why my 5-inch disk 
systems for the big Compupro Dual 
Processor aren't up and running, but 
it's for another time.) 

We also had a problem with the 
handle; not fatal, but annoying. 

No one at Otrona returned my 
calls, so it took a while to find a local 
déaler; but eventually we came up 
with Omni Unlimited, of Pasadena. 
Alex took Adeline over. Within an 
hour, John Erdwell of Omni had 
Adeline fixed and running. More- 
over, it didn't cost a cent; it seems 
Otrona had some problems with 
early machines and instructed 


MNU: Create menus, use 
instructions, tutorials, 
demos - with winning 
results. Instant success. 
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authorized repair centers to treat the 
machines as if under warranty. | 
don't know if the company is still do- 
ing that as you read this, but as of 
November it is. 

We still use the Otrona as the travel 
machine. There's a good version of 
Write for Adeline, and she fits in an 
aircraft overhead rack quite nicely. | 
last took her ta Austin, Texas, and got 
quite a lot of work done in evening 
hours. There are said to be better por- 
tables, but so far I've not tried one. 

Late edition: Otrona has success- 
fully reorganized. Ron Lingeman, the 
original designer of the machine, has 
become the vice-president of R&D 
and is happy as a clam with his 
return to the laboratories. The new 
president is Jim Linder, who enjoys 
sales and marketing. I met both at 
COMDEX. Communications have 
been reestablished and we are getting 
a PC-compatible update for Adeline 
Real Soon Now. 

They also have a very nice large 
amber screen add-on. With the big 
screen, PC-compatibility in addition 
to the original Z80, and lots of bun- 
died software, the Otrona remains 
my favorite portable. 


Game of the Month 

We've got a ton of computer games 
around here. My method of deter- 
mining which one is most popular is 
to watch which ones the kids are 
playing when I go back to their end 
of the house. It's not quite a random 
sampling, but it's reasonable. 

This month the favorite seems to be 
Avalon Hill's Tactical Armor Com- 
mand. I'm glad of that, because 1 
have a soft spot in my heart for AH; 
I've been playing its board games for 
at least 25 years, beginning with Tac- 
tics II. 

The following review is by Alex 
Pournelle, with assistance from 
Richard (13) and Phillip (15): 


Tactical Armor Command (Apple version 
tested; no joystick used). 


"Dad used to design board war 
games. | got interested in them 
because of him, but I have had little 
spare time and few opponents for à 
long time. Because of this, I haped to 
see some good board-type games for 
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computers, especially from a com- 
pany whose games I have admired, 
Avalon Hill. 

"They have done it, Tactical Armor 
Command, or TAC for short, is 
definitely an Avalon Hill game right 
from its rules through its playability. 
It even has the old Avalon Hill rule 
gaps—for instance, the game says 
"fire suppressed," though the rule 
book doesn’t mention what that is. 
No matter; Avalon Hill gamers would 
be suspicious of anything perfect in 
its first release. 

“There is one perfect thing: the 
marriage of computer and board 
game. The last two board games 1 
used to play were Tobruk (AH) and 
Air War (SPI). Both dealt with indivi- 
dual units, tanks in Tobruk and jet 
fighters in Air War. Both were ín- 
credibly hard to learn and play. Air War 
had 100 pages of rules, tables, ex- 
amples, and notes; it took a friend of 
mine two weeks just to learn to fly 
straight and level! The computer can 
take care of this detail much better 
than you or I; TAC does this for a very 
Tobruk-like game. 

“You choose American, German, 
Russian, or British armor and troops 
in World War II. Your opponent, who 
can be the computer or another sa- 
pient being, chooses one of the 
others. You select how many “armor 
points” (which buy tanks, artillery, or 
troops and APCs) each side gets and 
then purchase your instruments of 
destruction. Then you each take 
turns moving on the board, attemp- 
ting to find each other's units, hiding 
in forests, laying smoke, and firing 
either directly or indirectly. Though 
the moves are entered one after the 
other, all moves are processed 
simultaneously, making the game 
more realistic. Combat resalution, if 
any, is shown after all moves are 
entered. All views of the playing field 
are shown in top view, just like any 
other tank board game. The hexagon 
paper, though, is gone: units can be 
anywhere. 

"Good points: the game is fun and 
refreshingly different. If your coor- 
dination isn't up to 4000 aliens a 
minute, try a little strategy. You can 
give more units to a lesser player or 
play the computer if you're alone. 


The computer, by the way, is a pretty 
good player—the game calls him 
"Major Al Logarithm" There is no 
time limit during planning stages, so 
plan on. Moving units is time- 
dependent and you can make 
mistakes, but this is so much more 
like reality that I am only impressed. 
I could wish for optional joystick unit 
movement if I were in a wishing 
mood. 

"Disadvantages: like any other 
Avalon Hill game, there are some 
endearing foibles as well as just 
dumb mistakes. There are not 
enough examples in the instructions, 
especially of indirect fire, messages 
given during combat, how to engage 
the enemy, what infantry is good for 
(and how to use it), what artillery can 
do for you, and what to do with 
every tank against every other. 
Avalon Hill provides good examples 
for its $12 to $20 box games; it certain- 
ly ought to for a more expensive com- 
puter game. You get to pick the units 
for both sides if you play the com- 
puter; I would like to see it do its own 
choosing. You have to write down 
what units you're tracking and where 
they are; the computer could do a lot 
more note-taking for you. If you try 
to point a gun in a direction it won't 
Eo, the computer just asks you again; 
there ought to be help on this. Most 
of these are minor nits, though: the 
game is very playable and takes only 
twa or three test plays ta pick up. I 
would like to see Avalon Hill add 
more scenarios and variable terrain 
so Tactical Armor Command doesn't 
become a bookshelf queen." 

(Note by JEP: the biggest disap- 
pointment to me was that although 
the Germans can have towed ar- 
tillery, the most famous antitank 
weapon of the war, the Flak 88, isn't 
in the game! Kommel changed 
armored tactics forever by bringing 
the 88's forward to fight as integral 
units with his tank armies; it would 
be interesting to see how that tactic 
fares in this game, | wish they'd add 
the 88s. .. .) 


Coming Attractions 

l'm never very good at predicting 
what I'll be doing, but next month is 
COMDEX. Meanwhile, I've been 
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Dedicate/32 

Merrit Software 

POB 1504 

Fayetteville, AR 72702 
(501) 442-0914 


Disk Doubler 

Evolving Technology Corporation 
3725 Talbot St., Suite F 

San Diego, CA 92106 

(619) 224-3788 


Eagle 1600 Series 

Eagle Multiuser PC 

Spirit Portable 

Eagle Computer Corporation 
983 University Ave., Building C 
Los Gatos, CA 95030 

(408) 395-5005 


Final Word 

Mark of the Unicorn 
222 Third St. 
Cambridge, MA 02142 
(617) 576-2760 


IBM PCs and Other Computers 
Computerland of Woodland Hills 


28012 Ventura Blvd. 
Woodland Hills, CA 91367 
(818) 716-7714 


Logimouse 

Logitech Inc. 

165 University Ave., #105 
Palo Alto, CA 94301 
(415) 326-3885 


Magic Keyboard 
Write 

Dedicate/32 

Workman and Associates 
112 Marion Ave, 
Pasadena, CA 91106 

(818) 796-4401 


MPI 99 

MPI 150G 

Micro Peripherals Inc. 
4426 South Century Dr. 
Salt Lake City, UT 84107 
(801) 263-3081 


$5 


$19.95 


$203 


$32.50 
$239 
$175 


$599 
$995-1345 


Otrona Attache 
Otrona Corporation 
4755 Walnut St. 
Boulder, CO 80301 
(303) 940-3445 


Pascal MT +80 

MT + 86 

Digital Research, Inc. 
POB 579 

Pacific Grove, CA 93950 
(800) 227-1617 


Shirley (Multipro MP-10) (hard drive 40-megabyte) 
Compupro Upgrades 

Compupro 

3339 Arden Rd. 

Hayward, CA 94545 

(415) 786-0909 


Spellbinder (alias Word/125) 
Lexisoft 

706 5th St. 

Davis, CA 95616 

(916) 758-3630 


Tactical Armor Command 
Avalon Hill Game Corporation 
4517 Harford Rd. 

Baltimore, MD 21214 

(301) 254-5300 


Turbo Pascal 

Borland International 
4807 Scotts Valley Dr. 
Scotts Valley, CA 95066 
(800) 227-2400 


Wordstar 

Micropro International 
33 San Pablo Ave. 

San Rafael, CA 94903 
(415) 499-1200 


Zenith Z-100 Computer 
Zenith Data Systems 

1000 Milwaukee Ave. 
Glenview, IL 60025 

(312) 391-8865 


$2995 


$350 


$495 


$49.95 


$495 


$2899 


promised the new Eagle Spirit por- 
table (which I'll take to COMDEX) 
and a number of expansion boards 
for our IBM PC, including, I hope, 
Ciarcia’s Quicksilver, 

Also on deck is Sweet Pea's plotter, 
Mouse Systems' Mouse compared to 
Logitech's, Lotus 1-2-3, concurrent 
CP/M with Logitech, DR Logo, and 


Lord knows what else. 

There are also 21 pounds of mail to 
deal with, and the unreviewed soft- 
ware pile continues to grow. | love 
it. E 


jerry Pournelle is a former aerospace engineer and 
current science-fiction writer who loves to play with 
computers. 


Jerry Pournelle welcomes readers’ com- 
ments and opinions. Send a self-addressed, 
stamped envelope to Jerry Pournelle, c/o 
BYTE Publications, POB 372, Hancock, 


NH 03449. Please put your address on the 
letter as well as on the envelope. Due to 
the high volume of letters, Jerry cannot 


guarantee a personal reply. 
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The Texas Instruments 


makes the best software 


Best-Seller List. 


d 


These best-sellers are among the most popular business software programs for 
microcomputers as reported in Inc. magazine, September, 1983. 


Professional Computer 
perform even better. 


See the difference the TI Professional Computer 
can make with these best-sellers and hundreds 


more software packages. 


Literally hundreds of third-party 
software packages are available 
for the TI Professional Computer. 
So with the TI Professional 
Computer, whether you need 
word processing, accounting, 
spreadsheets, data base manage- 
ment or advanced integrated 
programs, the best — and best- 
selling — software can help you 
meet virtually every business and 
professional need. But before you 
consider software alone, you 
should weigh one other very 
important point: the better the 
hardware, the more you get out 
of your 


It's no wonder critics have 
called it “the optimum 
personal computer." 

Po Computing 
October 1983 
The TI Professional Computers 
outstanding monitor resolution 
and 8-color graphics make best- 
selling programs like Lotus 
1-2-3™ sharper, easier to work 
with. And the fact that you can 
put three times the graphic in- 
formation on your screen — in 
both color and monochrome 
— means you'll be able to 
take even greater advan- 
tage of the best graphics 
programs. For best-selling 
word processing pack- 
ages like WordStar,” 
TI's comfortable, | 
typewriter-style 
keyboard is a 
natural. Anyone 
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Our sharp, 8-color graphics give your displays 
even more visual impact. 
familiar with a standard type- 
writer keyboard can start to work 
immediately, without re-learning 
key positions. 
Texas Instruments has developed 
forward-looking programs 
to bring you innovative, 
easy-to-use technology. 

One such package is Natural- 
Link™, TI5s exclusive natural 
language interface program. 
NaturalLink lets you access 
information from subscription 
data base inquiry 
services, such 
as the Dow 
Jones News/ 
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service, in plain English. So you 
don’t have to memorize special 
codes to get the outside informa- 
tion your business depends on. 
TI's revolutionary development 
of s recognition is another 
way TI helps you get the most 
from your software. 

Leading third-party software 
suppliers are developing new 
programs to take advantage of 
TT5 speech technology. In early 
1984, with Speech Command;" 
you'll be able to say things like, 
"Inventory analysis, please," and 
have a spreadsheet displayed in- 
stantly on your monitor. Voice- 
operation will make the TI 
Professional Computer easier 
to use than ever before. 

If you're ready for the best — 
and best-selling—programs, you're 
ready for the Texas Instruments 
Professional Computer. Now at 
participating ComputerLand stores 
and independent Amika, For the 
location nearest you, and answers 
to questions about your 


computing needs, call j 
1-800-527-3500. 


TEXAS 
INSTRUMENTS 


Creating useful products 
and services for you. 


WordSear à a wademark of MicroPro Inserational Com. 


Nanirall ink and Speech Command arr trademarks of 
Texas instrumen Incorporated. 


| Copyright © 1983 Texas Instrumenis 
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From the Rainbow to the VAX 
. . . from the PC Jr. to the 570. 


Whitesmiths’ C and Pascal Compilers 
continue to set the industry standards 


Host: Cross To: 


FLEXIBILITY — the same compiler 
PORTABILITY — dozens of systems 


MS/PC-DOS 
CP/M-80  CP/M-68K CP/M-86 P/OS 


UNIX 
compatible RSX-11 v v 7 7 
- COMPATIBILITY — new UNIX-style RT-11 v " 4 
library VMS-VAX v v " vi 
. AFFORDABILITY — high portability i BSD : " : 
Authorization Seal MS/PC-DOS 
: RELIABILITY — thousands of CP/M-86 v v 
installations IBM 370 p 
' COMPLETENESS — the full language Host Only: | CP/M-80* CP/M-68K P/OS-11 VERSAdos 
DISTRIBUTOR AND 


*2.1 Cross Compilers available 


DEALER INQUIRIES INVITED 
BUILD A STRONG FOUNDATION WITH THE COMPILERS OF THE 80's 


ESMIT HS e e 97 Lowell Road 
= 9 Whitesmiths, Ltd. sem cresson mau os 
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EMI UNIX is a trademark of Bell Laboratories; Rainbow, PDP-11, P/OS, RSX-11, RT-11, VAX and VMS are trademarks of Digital Equipment 

Corp., CP/M is a trademark of Digital Research Co., MC68000 and VERSAdos are rrademarks of Motorola, Inc., UNIPLUS is a trademark 

of Ünisofr. Inc.. IBM PC, PC Jr. PC-DOS and [BM 370 are trademarks of International Business Machines Corp., MS-DOS is a trademark of 
Microsoft Corp., ldris is a trademark of W hitesmiths, Ltd. 


Distributors: Australia, Fawnray Pty. Ltd., Hurstville, (612) 570-6100; Japan, Advanced Data Controls aro Chiyoda-ku, Tokyo 
(03) 263-0383; United Kingdom, Real Time Systems, Douglas, Isle of Man 0624833403; Sweden, Unisoft A.B., Goteborg, 031-13-56-32. 


BYTE West Coast 


A Business Computer, A 


Business Program, and More 
on Voice Recognition 


Recent developments raise some questions 
about perceived industry trends 


North Star Dimension 

The announcement this fall, short- 
ly before COMDEX, of the multiuser 
IBM-compatible North Star Dimen- 
sion in many ways validates what in- 
dustry observers have been preach- 
ing as the formula for survival in a 
world increasingly dominated by the 
IBM Personal Computer (PC) and its 
imitators, The North Star Dimension 
is not to be confused with the 
Dimension 68000 from Micro Craft 
Corporation, a single-user system 
that claims compatibility with just 
about anything via coprocessor 
boards. The new machine is a best- 
level PC work-alike (in other words, 
it comes as close to being fully com- 
patible as anything to date) that was 
designed to appeal to a very specific 
segment of the microcomputer mar- 
ketplace. 

The Dimension is a carefully 
planned business system consisting 
of a central processing unit, a 13-slot 
PC-compatible bus, and up to 12 
satellite workstations. 

The central processing unit is based 
around the Intel 80186 microproces- 
sor and 256K bytes of RAM (random- 
access read/write memory) expand- 
able to 512K bytes. In its basic con- 
figuration, storage is provided by one 
360K-byte floppy-disk drive that can 


by Ezra Shapiro 


read all IBM 5%4-inch formats and a 
15-megabyte hard disk, although the 
system will support the floppy-disk 
drive, two 30-megabyte hard-disk 
drives, and a 45-megabyte tape back- 
up unit. Output is through a Cen- 
tronics parallel port, an RS-232C 
serial port, and a second serial port 
programmable for a variety of proto- 
cols, including asynchronous and bi- 
synchronous communication with 
mainframes. 

Each workstation terminal is at- 
tached to a card that holds an 8088-2 
running at 7 MHz and 128K bytes of 
RAM. Expansion boards of either 
128K or 384K bytes of RAM are 
optional. Workstation cards or, 
theoretically, any other PC XT expan- 
sion cards, slip into the PC bus with 
no hard-wiring. Terminals feature 
one serial port for a local printer (or 
a mouse), a detachable keyboard, 
and a 12-inch green-phosphor tilt- 
screen monitor with 640- by 200-pixel 
IBM-compatible graphics and a 640- 
by 400-pixel high-resolution graphics 
mode, North Star currently has no 
plans to implement color, deeming it 
unnecessary in the business environ- 
ment at which the Dimension is 
aimed. 

In short, each workstation is essen- 
tially an independent computer with 


no permanent storage. The main 
board serves only as a memory man- 
ager, handling requests for programs 
or data from workstations on a first- 
in, first-out basis. The 80186 is pto- 
grammed to use its RAM as a mem- 
ory cache system, avoiding disk ac- 
cess whenever possible. This design 
is inherently both faster and safer 
than linking a group pf PC XTs ina 
loca] area network because the main 
board, the workstation boards, and 
all permanent storage media are 
located within the same box, and 
data transfer occurs as quickly as it 
would in any single-user computer of 
similar size, with little chance of 
signal degradation. 

At the time this column was writ- 
ten, North Star was still working out 
preproduction details but was plan- 
ning to ship beta-test systems in 
December of 1983 and move to full 
production early in the first quarter 
of 1984. Management seemed con- 
fident that there would be a large 
enough supply of 80186s available to 
meet their schedule. 

However, while the Dimension is 
certainly impressive in its own right, 
it is perhaps even more significant as 
an indication of the current state of 
industry thinking. North Star has 
been around since 1976 (when it was 
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knawn as Kentucky Fried Com- 
puters) and is certainly no Johnny- 
come-lately in the microcomputer rat 
race. The company was a pioneer in 
5-100 system design and has been 
noted for the stubbornness with 
which it has clung to hard-sectored 
5%-inch floppy-disk drives since it 
began using them years ago. Al- 
though North Star has been market- 
ing 16-bit coprocessor upgrades for 
its Advantage and Horizon com- 
puters for well over a year now, it has 
done so with little of the media 
fanfare normally associated with 
major product introductions. 

Thus, it's worth taking notice when 
Dr Charles Grant, one of the 
founders of the company, states flatly 
that the IBM PC has become a "stan- 
dard" and that the company intends 
to "ride the wave" of IBM popularity 
to a financially secure future. When 
asked why it had taken them so long 
to embrace this new standard whole- 
heartedly, Grant commented that 
North Star had wanted "to do it 
right.” 

North Star's sales goals for the 
Dimension seem modest enough; 
the company is shooting for 2 to 3 
percent of the IBM-compatible mar- 
ket and the same share of the overall 
multiuser market. Unlike earlier 
North Star products, which were 
moderate- to high-priced machines, 
the Dimension is certainly priced to 
compete. The suggested list for the 
basic configuration (256K-byte RAM, 
floppy-disk drive, 15-megabyte hard 
disk, and two workstations with 
128K bytes of RAM) is only $7000. Up- 
grading the hard disk to 30 mega- 

bytes costs an additional $1000, and 
extra workstations go for $1500 each. 
Add-on RAM boards range from $300 
for 128K bytes to $700 for 384K bytes. 
The company's advertising materials 
highlight graphs that compare sys- 
tem costs to networked PC XTs 
(North Star claims a 50 percent 
savings per user in a five-user sys- 
tem), and representatives of the firm 
tick off the less obvious advantages: 
multiuser software licenses as op- 
posed to multiple purchases of the 
same products; no need for either 
networking hardware or software; 
and so on. North Star is developing 
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an aggressive marketing campaign to 
sell the Dimension to Fortune 1000 
companies, Gone are the days when 
a computer manufacturer could sup- 
port itself with a product for scientists 
and hackers. With the Dimension, 
North Star is attempting to occupy a 
niche in the market that, so far, has 
been vacant. 

One is forced to wonder which 
came first, the computer or the 
strategy. It's becoming painfully 
obvious that the key to survival as a 
major manufacturer is acceptance by 
the business community, The IBM 
PC has unquestionably opened the 
door to that market wider than any 
personal computer before it, but in so 
doing has made compatibility a pri- 
mary factor in microcomputer de- 
sign, for better or for worse. Recent 
announcements by North Star, Tele- 
video, and a host of smaller firms 


ini 
Most thick manuals are 
an insult to user 
intelligence. 
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seem to indicate that the 8088/MS- 
DOS/TBM-compatible bandwagon is 
becoming something much more like 
a speeding freight train. 


The Integrated Microman 

The requirements of the corporate 
world have become a driving force in 
software design as well, and a great 
deal of effort has been devoted to de- 
vising software schemes that will 
help to shoehorn the computer into 
the executive office, The ideal seems 
to be a program that eliminates 
most—if not all-of the need for 
paper, writing implements, and filing 
cabinets and is (of course) laughably 
easy to learn. Whether such a pro- 
gram is practical or even useful (there 
has yet to be a reasonable analysis of 
the amount of creative thinking that 
zoes on during the act of shuffling 
papers, for example) is the great moot 
question, but the new products con- 
tinue to multiply. In the attempt to 
produce a computer environment 
analogous to an executive desktop 
and thereby shorten the amount of 
time it takes for a novice user ta 
develop a "feel" for computer 


operations, more and more programs 
are appearing that make use of 
multiple windows, alternative point- 
ing devices such as mice, graphic 
metaphors, and endless layers of 
menus. 

But is all this really necessary? 
Much of what goes on in most offices 
is not particularly well organized or 
logical. Computers and computer 
programs are by their nature 
dependent on structures and priori- 
ties. If we assume for a moment that 
it will be necessary for a new user to 
accept a certain level of organization 
in order to make use of a computer, 
why not make computer operations 
a bit easier to grasp, instead of trying 
to replace them with an artificial 
desktop? 

That's roughly the philosophy be- 
hind an integrated software package, 
code-named “Microman,” from 
Noumenon Corporation, which will 
be introduced this spring at Softcon. 
It's difficult to describe—largely be- 
cause the most accurate phrases have 
already been commandeered by 
copywriters flogging all sorts of 
programs, from the truly integrated 
packages all the way down to those 
that share similar commands but no 
common data structures. 

Microman uses no icons, no mouse 
(although a pointing device could be 
added as a substitute for the cursor 
keys), no windows, and very few 
screens that could be considered 
menus. But it is, in fact, an extremely 
tightly-knit environment with word- 
processing, calculator, spreadsheet, 
database, business graphics, and 
time-management capabilities. It's 
one program, not a linked collection 
of programs that can swap data files. 
Microman is designed to act as its 
own operating system, although it 
allows for the transfer of files to and 
trom the operating system supplied 
with the computer. 

A large part of the program's power 
comes from its strangly hierarchical 
file structure. The first thing you see 
is a directory, which can either be the 
titles of subdirectories or the names 
of working files. You choose a file (or 
move down the tree to another direc- 
tory) with the up and down cursor 
keys. If you wish to create a new file, 


Instant networking, independent of computer and peripheral brands. 


Creating a micro and mini com- 
puter network has been costly 
and confusing, Communications 
hierarchy has prevented many 
types and various kinds of equip- 
ment from sharing information. 
Until now. 

Introducing StationMate. 
One unit that joins mini com- 
puters, micro computers, termi- 
nals, and printers. It's trans- 
parent. So different brands and 
types of computers and periph- 
erals can easily interface. Sta- 
tionMate allows you to construct 
a comprehensive communica- 
tions network. /nexpensively. 

Users can select the infor- 
mation they need from the unit 
they want. StationMate can 


Teleprocessing 


RO PRINTER 


Local Networking 


address any port in the network 
either by its assigned digital code 
or by its common identifying 
name, So everyone has access 
to all the local or remote com- 
puters, mass storage files, and 
peripheral devices connected in 
the network. /mmediately. 


StationMate provides local 
area networking with XLAN™, 
the simple communications con- 
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StationMate XLAN Micro Communications System 
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only $1,450.00. StationMate 
makes communications simple. 
Incredibly. 


cept from Complexx. All you 

need is StationMate and an 

inexpensive shielded-pair cable. 
Besides local area net- 


StationMate. The link you've 
been missing. 

see your local dealer or 
contact Complexx for the name 


LAN/TP Gateway 


of the dealer or distributor 
nearest you. Complexx Systems, 
Inc., 4930 Research Drive, Hunts- 
ville, AL 35805. 205/830-4310. 


working, StationMate permits 
access to remote workstations 
via an internal dia-up modem. 
And it serves as a gateway for 
teleprocessing access to all LAN 
resources. You couldn't get all 
of this in one unit. Until now. 
And the suggested retail price is 
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you merely move the cursor to the 
beginning of a line and begin typing. 
Because Microman is self-con- 
tained, there is no need to use CP/M 
or MS-DOS file-naming conventions. 
Microman allows you to name files 
with descriptive phrases of up to 67 
characters, and blanks and punctua- 
tion marks are perfectly acceptable. 
The loose equivalent of a filetype 
specifies not only the nature of the 
information contained in the file but 
the part of the program used to 
manipulate it. For example, a file 
named “Potential Clients” with the 
filetype “record” would be a mailing 
list, and Microman would bring up 
the list facility. A filetype of “table” 
would invoke the spreadsheet. 
Data can be moved from one por- 
tion of the program to another with 
remarkable fluidity, and in many 
cases manipulated interactively. As 
an example, let's take the case of the 
multiple business mailing. Tradition- 
ally, you prepare two files, a mailing 
list (database) and a form-letter 
matrix with variable names of some 
sort to indicate where the database 


items should fall. These files are 
independent and are brought to- 
gether at output when the program 
inserts list items into the appropriate 
holes and adjusts the copy according- 
ly. 
^ With Microman, the letter and the 
list are prepared as separate files. You 
can tag the two files (with one key- 
stroke each) at the directory level and 
proceed to output the merged form 
letters as previously discussed. How- 
ever, if you wish, you can tag the 
files, enter the matrix file, view the 
list items one at a time in position in 
the letter, make changes to the items 
(updating the list file concurrently), 
and selectively print out single letters 
(again with one keystroke). You can 
also perform search and sort opera- 
tions on the database from within the 
matrix. 

Most features of Microman have 
been chosen for their applicability to 
the average business office. The 
author, Martel Firing, began working 
on it as a personal project because he 
couldn't find a commercial offering 
that suited his needs. Noumenon 


does not claim that Microman has the 
best or most powerful features. The 
aim was a program that could per- 
form most of the tasks an executive 
or secretary would require to conduct 
day-to-day affairs. 

The word processor is a two-part 
operation, a text editor and a print- 
time formatter, but it is entirely 
adequate for the generation of 
memos, correspondence, and clean 
business reports. A calculator strip 
(yes, a "window; if you must) can be 
brought up for quick numerical com- 
putations and as quickly banished 
from the screen. 

The spreadsheet is powerful and 
efficient and is designed to let you 
enter formulas for cells, rows, 
columns, or areas in simple English- 
based syntax. Procedures for recom- 
putation or individual formulas can 
be named, so that instead of typing 
"Multiply gross sales x 5 9o = Ad- 
vertising allowance" you can enter 
"DO: Ad budget.” Multiple proce- 
dures can be nested. Notes and free- 
form messages can be entered at any 
time without having to associate text 


with standard spreadsheet units 
(e.g., cells). 

Database entries can be made 
through either user-created input or 
output forms (which are all the same 
to the program), and file organization 
can be changed at will with no 
chance of damage to the data. Micro- 
man also offers the executive a time- 
oriented database system for the 
chronological entry and sorting of 
data—daily expenses, for example. 
All Microman databases are fully 
interactive with their report forms, as 
in the mailing list example just given. 
Databases are not in themselves com- 
putational (numerical data can be 
shifted to a spreadsheet table 
smoothly enough), but again, 
Noumenon sees Microman as a 
multipurpose office aid, not as a 
complex data-retrieval system. 

Great care has been taken to make 
the program as simple to run as 
Noumenon feels is appropriate; func- 
tion keys perform equivalent tasks in 
all application areas, and on-screen 
Help messages are available at all 
times. Both Firing and Noumenon 


president Mike Mead regard the thick 
manuals that accompany most com- 
puter products as an insult to the 
intelligence of the user and a luxury 
for which most executives simply do 
not have the time. Microman docu- 
mentation is a succinctly worded 
booklet of under 30 pages, and sig- 
nificant passages are either repro- 
duced directly or enhanced as ex- 
planation screens. 

Both Noumenon officials note that 
the computer market has entered a 
new phase. In their eyes, the tech- 
nically sophisticated hobbyist of five 
years ago and the adept enthusiast of 
last year will make up at most 20 per- 
cent of the eventual market; the re- 
maining 80 percent wiil be composed 
of naive business users with neither 
the inclination nor the interest to use 
computers as much more than tools 
and shortcuts. Microman is targeted 
at that group. Mead and Firing see 
Microman as a program that can re- 
main on line in all but the most 
specific office situations, and they 
plan additional program modules (in 
areas like communications) to further 


Presenting the No-Risk Disk” 

No matter how many times you play it, the TDK 
No-Risk Disk won't drop a letter. A word. Not even a bit. 

We guarantee it. 

And not for 1 year. Or 5 years. But with a lifetime 
replacement warranty for as long as you own the disk. 

That's a promise we don't make 
lightly. Because it has almost 50 years 
research and development of TDK 
recording products behind it. 

So the next time you want to store 


broaden its usefulness. 

A brief product description such as 
this does not do Microman justice; 
explanations are often more confus- 
ing than the actual operations. But 
Microman accomplishes what it 
claims; it's "easy to use,’ "ready to 
run, and "user friendly" without 
being either cumbersome or overly 
simplistic. Microman is obviously a 
neatly tailored program for the intel- 
ligent, but busy, adult. 

Which brings us back to the 
question of the "bells and whistles" 
the industry is hurriedly developing. 
If Microman can achieve its goals 
using only a moderate amount of 
video highlighting, a few well-placed 
rules, clearly defined function keys, 
and a few simple, largely seif- 
explanatory screens, why are we get- 
ting caught up in the notion that in 
order to make the user interface of a 
program simpler and less hostile we 
must make the program itself even 
more complex? Perhaps the problem 
lies less in the nature of software than 
in the nature of software design. It's 
worth considering. 


important information, put it on TDK. 
You've got nothing to lose. 
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Voice-Recognition 5tatus Report 

A recent conference in Santa Bar- 
bara provided both mildly encourag- 
ing and mildly discouraging news on 
the state of the art in voice recogni- 
tion. The problem of translating 
human speech into acceptable input 
for data processing is one of the 
stickiest the computer industry is 
facing, as discussed in "Speech 
Recognition: Àn Idea Whose Time Is 
Coming," by George M. White, Janu- 
ary 1984 BYTE, page 213. The con- 
ference, called “Towards Robustness 
in Speech Recognition brought 
together most of the country’s top 
researchers in the field. No revolu- 
tionary breakthroughs were an- 
nounced, but it was obvious that 


| progress is being made, and a major- 


ity of the participants were enthusi- 
astic about the future. As with all 
such gatherings, discussions in cor- 
ridors and between sessions, the ex- 
changing of ideas and contacts, were 
probably the most productive 
moments of the three-day affair. 
However, brief intimations of 
gloom managed to creep into the pro- 
ceedings every now and then. Wayne 
Lea, conference chairman, managed 
to cast the first stone in his opening 
address. “Speech recognizers,’ he 
charged, “are not robust.” And indeed 
the cheerfulness of the mood of the 
conference could be phrased as 
“They've written off voice recognition 
as a dead issue, but, see, this event 
proves we're alive and well after all.” 
Speech recognizers of one form or 
another have been under develop- 
ment for over twenty years. They're 
of particular importance to the 
military (for obvious reasons—freeing 
an extra pair of hands in an emer- 
gency can be critically important), so 
research and development have been 
rather intensive. But the vast amount 
of information to be processed by 
even a simple speech recognizer has 
put a limit on expectations. However, 
as the ability of computers to crunch 
larger volumes of data at higher 
speeds increases, there is every 
reason to believe that speech-recog- 
nition technology will benefit. 
Refinements of technique were re- 
ported at all levels, Advances in 
acoustics, microphone design, and 
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Whatever program you're interested in, it will always have a happy ending 
with Verbatim, the world's best-selling name in flexible disks. 
In fact, one out of every four disks sold is made by Verbatim. 
And for good reasons. They're certified 100% error-free. And each 
is backed by a warranty for your peace of mind: Verex,™ for 1 year; 
Datalife,* for 5 years; Optima Series; for 17 years. | 


For your nearest Verbatim dealer, call toll-free Datalife 
800-538-1793. In California or outside the U.S., call collect | : 
(408) 737-7771. | 
Because with Verbatim all the data you record always | 
comes back verbatim. 


(C) 1983 Verbatim Corp, 


Circle 198 on inquiry card. 


NSH 
I NY WA for 6809 
8080, Z80 
8088, 8086 


Real-Time Multitasking Executive 


a ROMabie (< 3K) 

E No royalties 

B Source code included 
B Language interfaces 

@ Low interrupt overhead 


B Inter-task messages 


Options: 

* C, Pascal, PL/M, Fortran i/f 

* Extended memory (7 64K) 

* Configuration Builder Utility 

* Resource (semaphore) 
Manager 

* Buffer Manager AMX, Aval Jimo C ard TH OF RADAR Products Lfd 

* Integer Math Library iiaii iii 


* Real-Time C Library KADAK Products Ltd. 


AMX (for 8080) $800U.5. ik 208-1847 W Broadway Avenue 


manualony $ 75US. JEE tetephone: (604) 734-2796 
Telex: 04-65670 


Order your personalized 
omputer paper... NOW! 


Printed with your nume, business, club, any- 
thing. Paper is white, 20 bond. Choice of 

5 ink colors. Fits all printers using 9: x 1l 

e| continuous paper (84 x 11 when detached), 

a | Limited offer of law prices, and special offer. 
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E 


4?! Satisfaction Guaranteed — 
o| Full refund if nm satisfied by returning 
\ unused puper. 


-< eee I. o] 


We pay shipping and handling for orders over $45.00 
Orders for different persunalized names may be combined 
for (ree shipping In onc address, 


c R-——————— State Zip 


Personalize as follows: Leave space between words. 
(For more than one order use separate sheet for 30 character personalization) 


SI TERALUCATURITA S 


Check ink color: Red C| Blue [1 Gray 7 Brown [] Canary 7] 


SO0sheetsat $19.95$ 1 1 1L Enclosecheck or money order. No COD's. Texas 

1000 sheets at $34.95 $ residents add 54% sales tax. VISA and MasterCard 

2000 sheets at $49.95$ = . accepted. Send number, signature, and expiration 

Shipping, handling $ 4.00 _ date, Allow three weeks for delivery. 

(if under $45.00) Mail order 10: Personalized Computer Paper’ Dept. B 

Total order p PO. Box 20539/San Antonio, Texas 78220/ 
512-227-0585 
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digital encoding have made the initial 
identification of speech easier; 
spectral analysis of input is achieving 
smaller and smaller error rates in 
matching input against stored speech 
patterns, or templates; and the appli- 
cation of probability theory for de- 
tecting meaningful words among the 
random noise of human speech 
(there are over 11,000 discrete 


| syllables in the English language to 


be sorted through) is also improving 


| recognizer performance. 


But the steps forward have been 
incremental; even the best recog- 
nizers available today (“trained” by 
one speaker repeating a small set of 
input phrases over and over) are less 
accurate than keyboard data entry, 
although the gap is dwindling. The 
ultimate goal, a speaker-independent 
recognizer, capable of understanding 
a large vocabulary of nonstop human 
speech, is a long way off. Dick Eason, 
president of Voice Contro! Systems, 
one of the sponsors of the con- 
ference, makes the point by asking, 
"What do you do about ‘Jeet? [the 
contraction of ‘Did you eat?’]?” 

In his keynote speech, Dennis Klatt 
of MIT, observing what he sees as 
diminishing returns from all the re- 
search, wondered aloud if it might be 
time for the industry to begin explor- 
ing new directions. Unfortunately, 
none of the other speakers addressed 
the question that was foremost in the 
minds of many in the audience: what 
about the correlation between speech 
recognition and artificial intelligence? 
It may be that in order to perfect a 
truly robust recognizer, we may have 
to recapitulate the whole process by 
which a baby learns to make, and 
use, the collection of sounds we call 
language. 

The outlook? Commercial speech 
recognizers, initially speaker- 
dependent and with limited vocab- 
ularies, will become better, cheaper, 
and more commonplace for simple 
voice control and data entry. Over the 
long haul, developments may nat 
happen as quickly as we would like 


| to envision.® 


Ezra Shapira is a technical editor at BYTE's West 
Coast bureau. He can be reached at McGraw-Hill, 
425 Battery Si, Sen Francisco, CA 94111. 


THE FILE CONNECTION 


8” DISKETTE SYSTEM FOR THE IBM PC 
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Our “FILE CONNECTION” programs provide 8” diskette file exchange 
between the IBM PC and most Micro-Mini-Main Frame computer systems. 

Our "WORD CONNECTION" programs provide 8" diskette text document | 
exchange between the IBM PC and many word processing systems. 

Contact us for information about the hundreds of 5'4” and 8" diskette 
formats and systems which we currently support. 


FLAGSTAFF ENGINEERING / 2820 West Darleen / Flagstaff, AZ 86001 
Telephone 602-774-5188 / Telex 705609 FLAG-ENG-UD 
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Benchmarks and 
Performance Evaluation 


The art of benchmarking computer languages, programs, and systems 
by timing them with a standard test is a popular, but inexact, science. You 
find only what you are looking for—speed —and nothing more. Running a 
benchmark program wil measure the speed of the system you are testing, 
but how do you measure how easy an application is to learn and use, how 
consistent its commands are, and how well-integrated the new integrated 
software packages are? This month's theme articles attempt to answer some 
of these questions by looking at the limitations of benchmarks and con- 
sidering what can replace them. 

The new levels of sophistication in software and hardware are difficult 
to evaluate. The simple benchmarks of the past, such as the Sieve of 
Eratosthenes popularized in BYTE, the Whetstone benchmark for FORTRAN, 
and millions of instructions per second (MIPS} ratings, no longer offer rele- 
vant information about the new generation of computers. 

Speed and reliability alone are not the determining factors in the deci- 
sion to purchase a particular computer or application. How quickly it can 
be learned and put to use effectively are vital factors in the new era of mass- 
market consumer computers, although these factors can be difficuit to test. 
The quality of a system must be considered as well. Evaluating cornputer 
systems as a whole is a new alternative to the traditional practice of measur- 
ing a system's speed. 

Jerry Houston of Gifford Computer Systems offers a humorous and in- 
formative look at the uses and abuses of benchmarks from a user's perspec- 
tive and explains why the winners of benchrnark tests are not necessarily 
the systems of choice. Jack Carroll and Mary Beth Rosson of IBM take an- 
other look at speed versus usability, arguing for quality in computer inter- 
faces and suggesting tests for system quality. 

Performance evaluation is becoming a popular term (especially in the mini- 
computer/mainframe world) for analyzing or simulating the performance of 
hardware and/or software. Brian Boyle of Gnostic Concepts presents the 
variables necessary for an equation to evaluate software performance. 

Sergio Mello-Grand offers an exhaustive set of printer benchmarks to help 
you find out how fast your printer really is. Avram Tetewsky of Draper Lab- 
oratories discusses some of the tests to validate that software works cor- 
rectly and reveals the results of some extensive benchmarks for FORTRAN 
compilers. Peter Marvit of Yates Ventures and Mohandas Nair of Intel come 
clean in the confessions of the misuses of benchmarks. 

Finally, Andrea Lewis guides you through the standard features and op- 
tions available on the 1984 model word processors, while Arthur Naiman 
provides a 100-point checklist for evaluating word-processing programs from 
his book, Word Processing Buyer's Guide. — Bruce Roberts 
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Don’t Bench Me In 


Benchmarks are a popular way to compare both hardware and 
software. But how meaningful are they? 


Suppose we're playing a game, and 
you can select any athlete in the 
world to have on your team. The big 
problem is which one to pick. But 
before you can make a choice, you 
have to know what game we're play- 
ing. After all, even Babe Ruth in his 
prime would not have fared well in 
the pole vault. 

The point is, you can’t find an 
answer until you completely specify 
the problem. Yet, people still ask 
questions such as "Which is the best 
compiler?" without specifying what 
they mean by "best." 

Asking "Which is the best com- 
piler?” is as misguided as asking 
“Which is the best tool in the world?" 
A tool derives value from a specific 
application, and outside the context 
of the application, the comparison of 
one tool with another is meaningless, 

Unfortunately, many people com- 
pare programs without taking into 
account the application of the pro- 
grams. Instead, these people use 
benchmarks—programs that test a 
computers speed—to judge the 
worth of the software or hardware 
under question. 

The great lure of benchmarks is 
that, in a world of too much choice, 
they promise fast, easy answers sup- 
ported by hard facts. Clearly, bench- 
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by Jerry Houston 


marks contain no sales hype. They 
are impartial. They appear to reduce 
volumes of product literature and 
manuals to tidy little tables that talk 
in numbers, which is very scientific. 
They offer to save time, eliminate 
error, and take all the risk out of some 
of the most important decisions a 
business can make. Or do they? 

It's dangerous to rely on bench- 
marks for help in deciding which 
computer, which language, or which 
implementation of a language to 
select. Many of the critical qualities 
that make a product suitable for a 
given application are not addressed, 
and may not even be addressable, by 
conventional benchmarks. Qualities 
such as reliability, compatibility, 
maintainability, and support are im- 
possible to measure with a bench- 
mark, but they spell the difference 
between a useful tool and a booby 
trap. What is the standard unit of 
reliability, of compatibility, of sup- 
port? How do you look at a table and 
determine if a product will be a time 
saver or a time vampire? 

One of the most popular general- 
purpose benchmarks is the Sieve of 
Eratosthenes, probably the most 
user-unfriendly title in the business. 
(I'm not sure how to pronounce 
"Sieve; let alone “Eratosthenes.”) 


Eratosthenes, head of the Alexan- 
drian library around 200 B.C., was 
the most wide-ranging scholar of his 
time. He calculated the circumference 
of Earth without using an 8087 math- 
ematical coprocessor, and the library 
he headed was the very embodiment 
of Western civilization. Some 
scholars argue that when the library 
burned, Western civilization burned 
with it. Meanwhile, the gods have 
made the fame of Eratosthenes more 
enduring than Mylar. His technique 
for finding prime numbers has been 
adapted to modern computer lan- 
guages and is now a classic bench- 
mark used to rate languages and 
computers. 

It seems reasonable to ask just 
what prime numbers have to do with 
the workaday world where most 
computers are used, Accounting 
departments tend to be more con- 
cerned with the prime rate than with 
prime numbers. When your chief 
financial officer learns that a software 
bug will delay the income statement 
the bank had to have yesterday, he 
will find little solace in the fact that 
your state-of-the-art computer can 
quickly generate integers with no 
divisors except themselves and 1. 

Ironically, the specialists of his day 
called Eratosthenes “Beta,” or second 


rate, for his alleged superficiality. In 
the computer trade, “Beta” has come 
to mean “not thoroughly tested,” as 
in “a Beta copy of a new C compiler” 
lt would be appropriate if “not 
thoroughly tested” were stamped on 
hardware and software that has been 
subjected to the benchmark named 
after our Greek who lived 2200 years 
ago. 


A Case Study 

The dubious utility of general- 
purpose benchmarks was brought 
home to our company after we con- 
ducted an extensive series of bench- 
marks on seven C-language com- 
pilers compatible with CP/M-86 (see 
“Comparing C Compilers for 
CP/M-86," August 1983 BYTE, page 
82). After it took us almost as much 
time to measure performance as it 
would have taken us to write our 
own C compiler, we were struck by 
some curious phenomena. The ap- 
parent loser in our time and efficien- 
cy benchmarks, Computer Innova- 
tions’ C86, was the compiler that our 
staff programmers regularly used 
both before and six months after we 
conducted the tests. 

I am not a programmer; I'm a 
civilian. My job is to whine. So when 
] complained to our programmers 
that they should think about hopping 

on the world the next time it came 
around, they all explained that they 
had each tried the other compilers 
and found lots of good and bad 
points. But they felt that for the tasks 
they were handling, Computer In- 
novations' compiler was best. The 
reason they cited most frequently 
was something that became evident 
while we were conducting the bench- 
marks but that was not reflected in 
the tabular results. Computer In- 
novations' C86 was the only compiler 
we tested that ran every benchmark 
we tried and gave the expected 
results, and we were lifting routines 
from articles, books, Unix libraries, 
and anywhere else we could find 
them. 

Our staff had chosen to use a com- 
piler whose main benefits were com- 
patibility and reliability. It ran rou- 
tines taken from a variety of other im- 
plementations of C. And it ran them 


the first time. These features, not evi- 
dent from the benchmark results, 
were revealed only by long ex- 
perience with the compiler itself. 

My faith in general-purpose bench- 
marks was undermined further 
when I learned that the Mark 
DeSmet compiler, which appeared to 
have done quite well in the bench- 
marks, was considered by our staff to 
be a lightweight C compiler. À sim- 
ple case of being misled by a bench- 
mark? Not quite. It turned out that 
our staff had nevertheless been tak- 
ing advantage of a powerful feature 
of the DeSmet compiler (an advan- 
tage which, of course, was not 
brought out by the benchmarks) and 
had turned a lightweight C compiler 
into a novel and extremely productive 
programming tool. | call it the anti- 
compiler. 


Data such as "number 
of times per week 
documentation is 

thrown against wall” 
might be useful in 

evaluating a product. 


Because our programmers prirnari- 
ly do system-level work, as opposed 
to applications programming, speed 
is very important. Speed to us means 
assembly language. The DeSmet C 
compiler, it turns out, lets you mix 
assembly code with C code. This 
means that, in the middle of a C pro- 
gram, you can insert #ASM and start 
writing in assembly language. This 
feature has streamlined the way we 
write assembly cade. 

Before we had the DeSmet com- 
pilez, we attacked a major assembly 
project head-on. We planned a struc- 
ture, wrote the program, and re- 
signed ourselves to debugging a 
maze of assembly code. The DeSmet 
compiler enables us to write a pro- 
gram initially in C. This process is 
fast. The program runs relatively 
slowly, but we can make sure that it 
does everything we want. Once the 
C version of the program works, we 
convert one C subroutine into in-line 
assembly code, compile the new 


hybrid C-and-assembly version, 
debug it if necessary, and proceed to 
convert the next C subroutine into in- 
line assembly language. Eventually, 
the entire program is converted to as- 
sembly language, piece by piece, pro- 
ducing code that is well structured, 
well tested, and usually well ahead 
of schedule. The benchmarks give no 
indication of this capability of the 
DeSmet compiler. 

We give a C compiler high points 
for compatibility with other versions 
of C, for reliability, and for ease of as- 
sembly-language interface. But we 
are relatively indifferent to its speed. 
In fact, the more a project calls for 
speed, the less we are concerned 
with the speed of the campiler 
because we know that the critical 
routines will have to be written in 
assembly language. 

None of the qualities that we con- 
sider most important for our applica- 
tions were addressed in any of our 
published benchmarks, and I’m not 
sure how to devise a benchmark that 
could quantify them. Perhaps data 
such as “number of times per week 
documentation is thrown against 
wall” or “number of support calls 
returned per thousand” might be 
useful in evaluating a product. In any 
case, the point here is not that we 
ignored our own benchmarks and 
found the C compilers that are really 
“the best.” We use the compilers that 
are most suited for our particular 
jobs. For people who want programs 
that they will write from scratch, that 
will execute quickly, that will require 
minimal assembly code, and that will 
take up minimal RAM (random- 
access read/write memory) space, the 
compilers we have been using may 
quite possibly be “the worst.” 


The Ascendancy of Waste 
Benchmarks are best at measuring 
efficiency and speed. Efficiency, how- 
ever, is threatening to become a dead 
issue, Efficiency means the amount 
of memory required to run a pro- 
gram. As technology sprints along, 
processors are being produced that 
can address huge expanses of mem- 
ory. Soon, little children wil] have to 
teach their parents what “gigabyte” 
means. Meanwhile, the price of semi- 
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conductor as well as mass-storage 
memory continues to drop. Both 
trends drastically reduce the pressure 
to produce and use efficient 
programs. 

One of the most remarkable indi- 
cations of computer technology's ad- 
vances over the past few years is the 
dwindling importance attached to 
program size. Not so long ago, pro- 
grammers would spend months par- 
ing away a few kilobytes from a piece 
of code; but now, the programmer's 
time is valued much more highly 
than those kilobytes. Apple’s Lisa is 
a monument to the enormous 
amount of RAM now routinely sacri- 
ficed to make programs more “user 
friendly" With this new attitude 
toward efficiency, a strong point of 
benchmarking has been made trivial. 


Speed Thrills 

With all the vast changes wrought 
by the stampede of technology, one 
relationship has remained un- 
touched: time is money. This is true 
whether it is a programmer's time or 
à user's time. Therefore, the faster a 
program runs, the more time and 
money can be saved. However, there 
are limits to the extent that increased 
speed can improve a program. For in- 
stance, it does no good to have a 
word processor wait twice as fast for 
you to type your next character. For 
many applications, though, faster is 
better. 

Speed is where benchmarks come 
into their own. Measuring overall 
speed, however, can be a little tricky. 
À compiler may be fast when it runs 
tasks out of main memory but slow 
when it does file handling. Even in 
the unlikely event that all other 
factors—compatibility, reliability, 
documentation, support—are equal, 
you still have to know which opera- 
tions you are timing and which ones 
must be fast when you use speed 
benchmarks. 


Job-Specific Benchmarks 
Probably the best use of a bench- 
mark is to measure the time it takes 
a given hardware-software combina- 
tion to run a program that will actual- 
ly be run in real life and represents 
the dominant use of the proposed 
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system. If, for example, an engineer- 
ing firm has an application that in- 
volves repeatedly inverting a big 
matrix, then the ideal benchmark 
would be a matrix inversion with rep- 
resentative sample data. This is, of 
course, a far cry from finding out 
how fast the same system can gener- 
ate prime numbers. 

The ideal benchmark is not a gen- 
eralized exercise that can be pub- 
lished in a magazine and distributed 
to millions; it's a carefully planned 
demonstration in which the specific 
application intended for the product 
is simulated as closely as possible. 
Where I work, it is not unusual to 
receive test programs that we are to 
run and report on. The Department 
of the Army is particularly fond of 
this shopping technique. ]t goes to 
the initia] trouble of developing a 
benchmark that fits its application, 
and the rest is up to systems houses. 
In effect, the Army is benchmarking 
us. 

Upon receiving a custom bench- 
mark task, a systems house really 
begins to earn its living. The bench- 
mark is run on equipment that offers 
different levels of speed, cost, and 
versatility, If the job can be done on 
a fast but expensive disk emulator, 
we offer that option. Because most of 
our systems are based on the 
Compupro with a 16-bit, 8-MHz 8088 
as well as an 8-bit 8085, we can 
sacrifice 8-bit compatibility in order 
to increase speed 40 percent by using 
a 10-MHz, 16-bit-only 8086 central 
processor. Another alternative is run- 
ning the benchmark on an expensive 
hard disk that has a fast voice-coil- 
head actuator rather than a less ex- 
pensive one with a slower stepper 
motor. We present all these trade-offs 
to the customer along with realistic 
timing data. The customer stil! has to 
make a choice, and in many cases it 
is an extremely difficult one; how- 
ever, he doesn't have to choose blind- 
ly, guided only by a meaningless off- 
the-shelf benchmark. 

But, you might say, setting up such 
a simulation is hardly a benchmark 
at all. It's a demonstration. The whole 
beauty of benchmarks is that you 
don't have to spend all that time 
designing tests and entering repre- 


sentative data. Benchmarks are sup- 
posed to be fast and decisive. They 
shouldn't be a lot of work—they 
should give you something for 
nothing. Right? 

Wrong! That idea went the way of 
the free lunch. In most cases, you get 
out of a benchmark just what you put 
into it. The time spent designing a 
job-specific benchmark that suits 
your needs is insignificant compared 
to the time you will spend using the 
tool you eventually select. 

Do generalized benchmarks have a 
place? Of course they do. Bench- 
marking is the great pastime of the 
computer world, the great sporting 
event for software hackers and hard- 
ware nerds. Benchmarks are the 
Olympics. You watch, you rnarvel, 
you enjoy. You root for your favorites 
and revile the opposition. You argue 
that the results were unfair and that 
the rules should be changed. You 
forget the results and lose bar bets to 
obnoxious friends with better mem- 
ories. But you don't base major busi- 
ness decisions solely on benchmarks. 


How to Make a Selection 

If you can't rely on generalized 
benchmarks, and you don't have the 
time or skill to design a job-specific 
benchmark, then how do you select 
a computer or a program? Unfortu- 
nately, it'& not easy. You have to 
realize that a major software or hard- 
ware purchase is like a marriage. It 
is a long-term commitment for better 
or for worse, Marry in haste, regret 
at leisure, 

There are three important ways to 
research a product, and you should 
use all three: 


1. Read the trade magazines for 
reviews. You can usually judge the 
validity of à product review the 
same way you judge a movie 
review. If it is in-depth and genu- 
inely enthusiastic, you probably 
have a good product. If it is super- 
ficial, full of cliches, and apologetic 
(the reviewer says the documenta- 
tion looked good but there was not 
enough time to open it), then ig- 
nore the review, not the product. 
Don't confuse the product with 
the review. 
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2. Talk to friends or colleagues or 
fellow members of computer 
clubs, and talk a lot. Most people 
are reluctant to admit that they 
wasted money on a product; it's 
stupid to waste money, and peo- 
ple usually want you to think that 
they're smart, The same rules 
apply as when you ask about 
someone's vacation. The first 
response is always, "We had the 
greatest time ever. Absolutely 
fabulous." Only if you start trading 
travel stories do you find that the 
paradise in question is a malarial 
swamp, the hotel is a convention 
center for cockroaches, and the 
airport boasts the world's largest 
network of sinkholes. Again, keep 
them talking. Value the advice of 
a user who was not involved in the 
decision to buy (and so whose 
pride is not at stake) more than the 
advice of someone who actually 
selected the product. 

d. Find a reputable dealer. Good 
dealers are well aware that a ma- 
jor purchase is a marriage between 
dealer and client. In a good sale, 
the client returns and buys more 
goods and refers friends who in 
turn buy and buy again. This sort 
of sale enhances both the self- 
esteem and the bank account of 
the dealer and generally makes 
business fun, Good dealers love it 
if they sell you the right product, 
and they will often do some home- 
work for you to make sure you 
make the right choice. They will 
certainly do more than look up 
some benchmark results. To a 
good dealer, selling you the wrong 
product is like driving off a cliff: 
there are a lot of exciting possibil- 
ities, but they're all bad. 


These three rules are reliable ways 
of selecting software and hardware, 
much more reliable than the general 
benchmarks you see published so 
often, Stay true to these rules, and 
you'll be able to look beyond the 
numbers and break away from the 
bench.m 


Jerry Hauston is vice-president of marketing 
at Gifford Computer Systems (POB 1917, San 
Leandro, CA 94577). 


THUNDER 186 provides the earth shaking performance you have 
come to expect from LOMAS DATA PRODUCTS, now in a full 16 bit 
single board computer. THUNDER 186 utilizes a highly integrated 
80186 microprocessor from Intel to bring all the features required of 
an 8100 bus computer system together on a single height IEEE-696 


= board. The Thunder 186 features: 
_ 8 Mhz 80188 micro-processor (10 Mhz 8086 


_ performance). 

| | Floppy disk controller, controls both 8/4" and 
8" disk drives simultaneously. 

| "Two RS232 serial ports with full handshaking. 

_ One parallel printer port. 

. Either 128K bytes or 256K bytes of no waitstate 
dynamic RAM with parity. 

_ | Pull IEEE-696 (8100) bus compliance. 


rae 186 is the only single board 16 bit computer 
that requirés no additional boards to complete a 

functional system. THUNDER 186 is fully supported by 

our full line of operating systems: MS-DOS**, CP/M-86*, 

MP/M-86*, and CONCURRENT CP/M-88*, which 

are all available immediately. Thunder 186 includes 

CONCURRENT CP/M-86 in the low introductory price. 


128K Byteversion ................ $1250.00 
256K Byte version ................ $1595.00 


When we introduced our Lightning One*** in January of 1982 it was 
the fastest CPU board on the $100 BUS available. Now our Lightning 
286 replaces the Lightning One as the fastest board on the 5100 
BUS. We have incorporated the Intel 80286 microprocessor ona 
CPU board that again brings new levels of performance to micro- € 
computers. The 80286 is capable of supporting up to 16 megabytes - 
of physical memory and up to ] Gigabyte of virtual address space 
when utilized in virtual address mode. Irt real address mode, the 
80288 is compatible with the vast library of 8086/88 programs 
already written. We have the three major operating systems 
available immediately on our Lightning 286, no need to wait for third 
party support to take advantage of this exciting new processor 


poor and CONCURRENT CP/M-85 a trademarks ci 
9*MS-DOS is trademark of Microsofi 
eesiaghining One is trademark of Lomas Da RE Inc 


The LIGHTNING 286 features: 

_ Up to 64 Kbytes of onboard EPROM that will allow extension of the memory with a high 
| .9 Vectored interrupts expandable to 68 levels speed dynamic memory board. The use of the 

. Fullcompliance with IEEE 696 companion rérmory board will allow use of an 8 

_ Multi-layer board for low-noise reliable Mhz 80286 without memory wait states. The board 


will contain | Mbyte of mémory, and will allow 


operation i 
m addition to - xn E: : efficient expansion of 80286 memory space | 
memory bus atensi port HAS DAAR included PEE e T$: =... $1395.00 
If your application requires 16-bit computing power and versatility, | 
call Lomas Data Products today. 
Dealer inquiries invited, 


LOMAS DATA PRODUCTS, INC. O 68 Hopkinton Road, Westboro, MA 01881 -! Tel: (617) 366-5434 


Circle 218 on Inquiry card. BYTE february 19833 — 165 
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TEPIMINALS 
914 4^ @ at devs 4925 è ,. 9569.00 
gu... .. R .$689.00 
925 .. rt gsm ^ sa P B.C 
950, * oe + + 3 4 t $929.00 
a70., «Lec be hm aba + p $1039.90 

COMPUTEAS 
Telaport Poriable ET or T3 
BOOA " « , :81099 00 
]80S..... .. ve 62899.00 
BORA ee coim »,.,.9$1949.00 
BO2H -* } F t 54595 00 
806/20 ., , | $4999 00 
616/40. . .  ....... » eve 29199.00 
1602 .. ........ ..... 83399.00 
1603 t . 6 3 CALL 


% Televideo © 


— — 


Spirit XL Portable . $3999 00 
WE-1, T ; + -$1560.00 
8-2. es or f - vri .$1899 00 
HE-3... -. -«1--82389.00 
(1E-4, z ., -53299.00 
POE mea a . $1579.00 
PCI ‘è: «| -52399.00 
PC-2 -r r r naco. P2799 0o 
PC-XL , .. r+- . 53599.00 
4620 oor + k ¢ 994 b $3598.00 
3830... . . 4 » + $6499.00 
1840 ia sssi anon -a .  $6499.00 
Cyma Software a -| GALL 


A SANYO 


MBC-550 PC... CALL 


MBC 1100 sas ma 2: -£1400.00 
| MBC 1150... .. .., $1899.00 


MBC 1200... ......, $1485.00 
FOO G400-640K Orve . ..5468.90 
Mac 1250 Y ,. 32099.00 
PR 5500 Printer. .... . .. £598.00 
MONITORS 
AMUDEK 
300 Green... ........... ...$149.00 
300 Amber |.....,.....-..... $1 59.00 
310 Amber wud EET 4 + .81698.00 
Color? ,,....... , aa .$279.00 
Color 1 Plus... . .-. -. $299.00 
Color 2 beej p» og b+ « $399.00 
Color 2 Pius., . a... -- .$419.00 
Color I possess +» . « + $349.00 
Color 4 box -*4 ITE £695.00 
Buc 


12" Green E EESE TE EEE EE) rain- -379.90 


12" Green HI-RES, 6 ba .-9118.89 
6391-13" Cojar.: ..... .$249 99 
GORILLA 
12" Green , aves ms a a $88.99 
12" âmbar... reaper > oe 5985.99 
NEC 
JB 1260 Graen. .. ., ., .$109.99 
JB 1201 Green... . .....S5149.98 


JB 1205 Amber.. . |. $139.99 
JC 1 21 5 Color ert 4° .$298 99 
JC 1216 RGB anh LÍ t4 ?} .$429.99 


PRINCETON GRAPHICS 


HX-12 RGB $49 a at b ,.$515.00 
TAXAN 

12" Green + a 4 « + 8119.00 

12° Amber ,....... -: $129.00 

Taxan ? RGB , s. ae----8279 00 

Usi 

Pi 1, 9" Green....... yee .$98.99 

Pi 2, 12" Greer. ,,, 8119.90 

Pi 3, 12° Amber., 5146.99 

Pi 4, 9" Amber .. "T , 5139.99 

1400 Color... ee sa 225 8260.68 
ZENITH 

ZVM 122 Amber..... ~- .58109.99 

ZVM 123 Gre&n .... .. .. ,.$89,90 

ZVM 135 Color/RGB., |....5469.99 


|IzWES- 


MODEM S — 


ANCHOR 
Mark | (AS-232). . . 4, ....879,00 
Mark Il (Atari). ; á » $79.00 
Mark In (Ti-588) e n oa .5109.00 
Mack IV (CBM/PET).. .... | $125 00 
Mark V (Osborne). .$B85.00 
Mork VE (IBM-PC) . . .$169 00 


Mark Vil (Auto Ans/Auto Dial), . £119 00 
Mark Xt (1200 Baud) $299 00 
TAS-80 Color Compular , ..599.00 
9 Vol! Power Supply. .... .. .$9.00 


HAYES 


Smarimodem 300 , ...$&218.00 
Smnarimodam 1200 , $509.00 
Smartmodom 12008 . . .$459.00 
Micromodem Il . . $265.00 
Micramodem Il Pius 5299 00 


Micromodem IIE. .. . ., .8269 60 


Micromodem 100. . $29¢.00 
Sman Com i) ©, + + £589.00 
Chronograph , . .$199.00 
NOVATION 
JCal os i baria aa, eel .9g 
Smanca! 103 , , , 5179.00 
SmartCat 103/212. , $199.00 
AutoCat .. $219.00 
212 AutoCal , , , .$549 00 
Appla Cati! .. .. .. . , $249.00 
212 Appio Cat... ae of .$568.00 
Apple Cat 212 Upgrede , $309.00 
Cat, . i b a « -- -5139 99 
D-Cai + =a Ši we 1 $149 oo 
PC-Cat.. o ys ; $339.06 
ZENITH 
ZT-1 "T “wire sas 5209.00 
£T-19.. ' 0 hoa a - $9339 00 
ZT-11 - |. $369.00 


APPLE INTERFACE 
CARDS & BUFFERS 
Choose from PKASO, Orange Micro, 
MPC, MicroMas Timac. Quadram & 
Practicat Peripherals , ,,,,.. CALL 


-CANAD 


MEC PRINTERS 
NEC 2050,. ..... ..5989.00 
NEC 3550 ...... 12. 51688.00 


PERCON/TANDON 
DRIVE ES 
Sw” 320K Floppy........ . 8229.00 
5 Mey Hard w/Controllar...51399.00 
10 Meg Hard w/Contmoller. $1659 00 


15 Mag Hard w/Contioller. .$2095.00 
20 Meg Hard w/Controller ,, 52399 OO 
AMODEK 
310A Ambar Monitor .. . .169.00 
DXY 100 Plotter, . . .. $599.00 
Color, , ws «+ ..$399,00 
AST RESEARCH, INC. 
Sin Pak Plus...from. . ». $279.00 
Combo Plus hi kom.. . $2798.00 
Mega Plus. from |. .. . .3309 00 


oO Pius ...¢form..+. beet 5139.00 
GUADRAM 

Quadünk r., $619 DO 

Quadboatrd...Bs low as . ... 3289.00 


+ -^ = 


PUTER MAIL ORDER = 


T 
ATE 
$388.00 

+ $185.00 


ASHTON-T 
dBASE il 
Fnday!. . . 


IUS 
EasyWriter it. ...— " 
EasySpelier . . $119.00 
EasyFitar . ‘ " $228 00 
CONTINENTAL SOFTWARE 
lat Closes Mal Form Letter $79.00 


The Home Accauntant Pius $86.00 
[z] APBE 


File Manager. ........ .. $89.00 


LOTU 
1-2-3 m $319 00 
PROFESSIONAL BDFTWARE 


$249.00 


Quad 512 Piu&. asiowas ,.5249.00 PC Plus/The Boss..... . $349.00 
Quadcaltor. aslowas ., 3 $219.00 VISICORP 
Chronograph , i . $89.00 idit AP OLE 
Parallel intectece Board , ,.$89.00 VisiCalc 139.00 
64K RAM Chips Kil . ++, -559 DO VisiColc 4 159.00 
MICRO PRO VisiCale Advanced 269 00 
WordStar/Mail Marge. .. .. 5348.00 VisiWord/Spell 249.00 
infoStar ... : . ..$288 00 Viaiteeng/Plot 199 00 199 00 
SpeltStar + vee $159.00  VINULINR 169 00 
— —— RES.  RSES 
isiSchedule ' 
TEA, mapeamento A oo X Visidea eid 
silliness VisiPiot 135 00 
MICROSOFT VisiTerm 75.00 
Mumiplan ul. , $139 00 Desktop Plan 199.00 169.00 
pfs Bus. Forecast Model 75.00 75 00 
APPLB AM Stratch Cate 7500 75 00 
Wiite 79.00 89 00 VisiTutar Calc 5900 589.00 
Graph: 79 00 H9 OO ViniTulorAdvanced 75.00 75.00 
Repar: 73.00 79.00 ViniTulor Word 59.00 59 00 
File: 79.00 89 00 veion Calc 2460 00 
SpluJions*: sslowas 1600 1600 VisiOR Gragh 1290.00 
‘Cail On Titius Vietan Mouse 159 00 
Vision Host 339 
PRINTERS 
AXIOM 
AT 100 Atari interface... . NEC 
CD-100 CBM 64/VIC 20 “ites 2010/2000, « $899.00 
GP-100 Parstietinierlace .$199.00 8023 Got Matta | $379 00 
BMC 8025 Oot Matris. , .. $6693.00 
401 Letter Quality . $589.00 aa seat erii mie t nut 
ae $269 00 7710/7730 Serial/Parallet $1949.00 
CEN'TRONICS i 
122 Parallel ... .... ..5399.00 OKIDATA 
739-1 Parahal |... ., , ..$299.00 82.63.84.92,93.2350.24!0 CALL 
7393 Serial rag $345.00 SMITH CORONA 
" Pie. boiie $439 00 
Gonila Banans . . ..$209.00 T vot 
Prowrller B530P .... 537900 Tractor Feed... . 218.00 
Prowrller 1550P. . . ..£679.00 SILVER REED 
A10 (18 cps.. à $569.00 SUO Lehe: Quality $469.00 
F10-4D -.. $999 00 550 Letter Quality . . $699.00 
F1 0.55 à r * $1 499.00 STAR 
Gemini 10X i 8289.00 
CON REX Gemini P15 -..-.. $399.00 
ComWriteri! LetterQuality. $493.00 Oslta 10 , EN $559.00 
DIASLO Serial Board. .. .$75.00 
620 Letter Qually , , , $949 00 TOSHIBA ..........,. CALL 


630 Letter Quality... , , $1749.00 


DAIBYWRITER 
2000. .. . - -$999 00 
Tracior Feed .. ,5109 00 
EPBON 


MK-GOFT, MX-100D. READ. RX-BOFT, 
FX-BO. F3-100 4 aș E GALL 
ID& 

Prism BD,,.For Conligurations. CALL 
Prism 32...ForContigurations. , CALL 
MANNESGMAN TALLY 
190L ... t o> ^ A^ a m ..$589.00 
180L.. .., + $799 00 
Splnil HO 5.200. CH 


E wean t 


TRANSTAR. CE E E b res CALL 
E E > 


PAINTER CABLES 
Availables lor Atan. Commodore, IBM. 
Apple, Epson, Kaypro. Tatevideo. Frank- 
lin, Eagle. Sanyo. Osborne. NEC. 
Zenith and many others. We supply all 
your compuler nerds! 


PAPER SUPPLIES 
1000 shis. B'541 1 Tractor Paper.,.16.9° 
1000 ahis. 1 4x1 1 Tractor Papet..§ 24.88 
t or2' Address Labels . .$9.99 


~EAST= 


800-648-3311 800-268-4559 800-233-8950 


VISA 


in NV cal (702)588 5554. Depi O201 


Order Status Number 588-5654 


P O. Gor 6689. Stateline, NV 89449 


| Noris. nodepositan C.O D orders Pre pridordersreceive treo ai 
orders. Add J?s imimimum $5.00} shipping and handlingonali C. O, 
sales (ax. All ilemsauGpect to availability end price change 


Calaiog 


in Toronto call (416)828-0866. Dept 


0201 


Ordar Status Number: 826-0865 


2505 Dunwin Drive. Unit ! B 
Mississauga. Ontario, Canada L5L1T! 


i^ PA call (717)327-957 5. Dep! 0201 
Orda; Stalus Number. 327-9576 
Customer Service Number: 327-1450 
477 E. Thiru St. Wilnamspont. PA 17701 


ppina withinthe UPS Continenial United Statea with no Walling penod torcerufied checks or money 
O. andcrediicard orders. Larger shipments may requiro additional charges. NY and PA residents add 
We stock manuisctuer Band third parly soltware tot most all computers on the market Call today foroaurnew 


= COMPUTER MAIL ORDER = 


ACE 1000 Color Compuler 
ACE Fornily Pack System . 
ACE PRO PLUS System. . . CALL 
ACE 1200 Qtfice Mgrni. System 


APPLE/FRAN KLIN 
Oisk ORIVES 


MICRO-SC!I 
NR 1n eoe .. $219.00 
,$299.00 
.5319 O0 
$79.00 


889,00 


C2 Controller , 
C47 Controllar 


RANA 
Elite 1 ("pes » a 5273,00 
Elite 2. . Pee Lunas $388 oO 
Elta J, . , TD 3569.06 


APPLE lle &STARBTED PACK 
G44 Apple tle. Disk Orire & Controller, 
& Column Card, Monitor 14068 3.3 


‘NOT HE EXPENSIVE COMPLETE 1519, 
1010 Recorder. . -. .... ..$74,00 
1020 Cotor Punter. .. . $249.00 
Cz commodore ere ON CEJ 4025 Dot Manz Printer. , $449.00 
OE CUL Wm. T s 1027 Letter Oualily...... -$209.00 ATBAR a u . . $329.00 
yr Cura i 1 I 4 cr 1030 Direci Connect Modem CALL AT BBB-A? . ` 1s eninospse v Pd 258.00 
CAM 4032. |. « $599 00 1050 Disk Drive , , , .,,8379,00 AT85:52... . see. o .$529.00 
CBM dogg 55569 00 CX30 Paddio. . .. ... $12.00 AT88-SYPO. . ..  ..... .$428.00 
CEM 8000 . $939.00 miso CHAO Joystick. . . each... $8.00 AT 88-DOA ss a 9119.00 
6126-60 "1 $769.00 EOI Disk Orive . $345.00 CAT] Touch Tablet .. ..584.00 AFO 40-S1 T , $449.00 
COM 64K Memory Board — $269 0D CABO Trek Ball. . .. .... .. $48.00 E Sell « T (reed 
B032 10 9000 Upgrade $269.00 CASS Keypad... a .-,-$105.00 . -—— — 
2031LP Disk ae j $299 08 WIC pQuoO........... CALL ana Le sri tia ll... 53298 no RFD4d4-S1.  .. , , -5530.00 
8050 Disk Ones sao CHM BOd3S...... p588 4003 Assorted Education... . $47.00 RFD 44-52. , ,.. ,....5B858.00 
8230 Disk Drive ,$1199,00 C541! Disk Orive — . -5249,00 4011 Star Raiders, , -$33 00 TEXAS INSTRUMENTS 
4023 Printer .$379 00 C1530 Datasette . -. .. 568.00 4012 Missile Command .. $28.00 TX 98-51 , at $279.00 
B023 Printer |, .$569.00 C1520Colar Prater Ploter $169.00 4013 Asteroids, — .., .5$29.00 AANA 
6400 Printer i .51399.00 M-BO1 Dot Matrin/Parallel...8219.00 5049 VisiCale — ,. 5159.00 1000... 40 - $413.00 
Z-RAM 2.5, $459.00 C1526 Do! Matrixs/Gerraà 5272,00 t097 Logo. --..4. -579.00 TRAK 
Sican Olltce .. . . .. -589.00 C1702 Colo; Monitor .. 5248.00 7101 ali " mc AT-D2). s us s. . S388 GO 
The Manager. . , a $199.00 C1311 Joyatick $4.99 7102 Arcade Champ .. ,. -- : 
Sah ROM o. $125 00 — cCia3!2Paddiss,  , $1599 8026 Mg Ova ...... , $33.00 MEMORY cce 
VwiCalc a . . $159.00 — CI600 VIC Modem. .. $59 00 — B8O3OE.T Phone Home, , 53300 Axton 32K. , , e LE 
C1650 Auto Modem. , ,$89 O0 8031! Donkey Kong... .... . $38 00 ep eG ew " 5299.00 
PROFESSIONAL Logo64 — . . .. .. $48.00  BO33Rehotrom ...... $35.00 Intec 22k... $89.00 
SOFTWARE Piol 8&4 , t s -a $39 00 8034 Pole Postion .. ,. . - £39.00 v ABK Ae $85.00 
Wer Pro 2 Plug. ... .$159,.00 Simon z Basic "m 519.00 B038 Alari Weiter, ..  ...879,00 infüs 54K. Do , - $98.00 
Word Pro 1 Plus. , -$189.00 Word Pep 84 Plus. .. . 558.00 — 8040 Donkey Kong. Jr. .. ..$39.00 Intec: Rea! Time Clock .  ...$29.00 
Word Pra 6 Pius/8 Plus...each,,.S275,00 Parallel Printer (nieriace.,.,.349 00 8043 Ms. PacMan , ,. a $39.00 , ' 
IntgPra did " " .$17595.00 2 — i M d 8044 Joust ko + ,,.539 OO ALIEN VOICE aox 
t> be 9.00 opeweiter pes ch: : j i sebb bein > 
Aon 3478 00 — OutckBrownFox..  . . ..$49.00 DISKETTES aeree r 
' x Word Pro 84 Plus .... . ..S58.0Q MAXELL — A aide 
We stock a lull inventory of software tor Commodore, such as: Sm — aera eir A — Lem — $75.00 
Artwork, Broderbund, Commercial Data. Creative Sohware. 8- FO-1(SS/OD) ..,..,. .. .$39.00 Apple oec eoe re SB5.00 
Epyx. HES. MicroSpec, Nufekop. Romos, Sirius, Synapse. B8" FO-2 (D5/OD). ,,-,2.4)..+.849.00 IBM ween c 04 S 95,00 
Thorn EMI, Tronix. UMI. Victory. Spinnaker. Rainbow & Timaworks! VERBATIM COM Bd pens cece + oe $75.00 
CALL FOR DETAILS! 5A'SS/DO ses 526.99 CONTROLLERS & 
Si "D6/O0 , (74, 936.89 JOYSTICKS 
HANDHELD COMPUTERS ELEPHANT wica 
Sie SSISD 1, ussar se rane 48,49 JO¥SUCK.. Y en) mee e^. $21.099 
h SA" SSDD pa 5 ae sive -$22.90 3-way Joyatick... -.-..1 » »422,98 
P Bye" DS/DQ... satse i opens 828.99 Famous Bad Ball, . ; 523.99 
- HEAD Powar Grip. . .. ; . -921 9B 
41CX ........ 5249.99 Fiala 5'^ Dish Head Cleaner, . 514.99 BOSS Joystick ai —. ES 
ATARI/VIC Trak Bail. . nd 
41CwV......,., 8199.99 ee tel, 


41c TETTETETT. BIAA.SS 


Pc-15004...517165.99S 


GOOXL......3199 
SOOXL......8299 


DISK HOLDERS 


da) cd ual ee Les ria Or ATi 


HOME COMPUTERS 


C4 cob um 023 My th 


c C b) (oy m3 680 CJ wm .z [m E =) . 
n" „za LO TO w a O D y w a a ^E E 


SS m n d) De ETETITES 


1200XL ....CALL 
74a00XL ,...CALL 


Apple Adspler- -. .. 6 i vres $15.98 


HP 10C $51 99 INNOVATIVE CONCEPTS Appia Analog. > + 837.99 
HR C . $69.99 — DC-1285DA....SBB.939  piunnlleto -a . 33.99 KAAFT 
MP 12C $88 99 FipmFileSO «wo... 17.99 Jmystick, 5 + s $41.99 
ee 58899 cris prinier/Cassette. 5126.99 Flip File{400/GOOROMMokder_817 BG Atari Single Fwa ,.. - -- 912.99 
MR 5C - ~ + 868.98 CE-150 Color Printer/Cassatto.. S171 99 Atar) Switch Milter... . $15,99 
HP PSG . 5 |» $749 98 Ce sspk HAM ., : , , 393.98 Apple Paddies. , , . 534.99 
HPL Module : 1 . . 89099 = CE IGT 46K AAM... . $134.90 LJK ENTERPRIBES IGM Paddle. — .,,- -- - $34.99 
HPIL Cass or Printer 5359 99 CE 500 ROM Library ... 529.99 Atan Letter PertectQiski 30/80). $79.89 IBM Joystick + + 546.99 
Card Aender £143 99 ‘i Aten Letie: Pertact ROMIAO col). 579.99 AMIGA 
Extended Function Modus ,, 563,99 Atan Letter Perfect ROM) col) 379 99 j £13.99 
Time Module .$53 99 TIMEX/SINCLAIR AtmnDataPwrfectROMiBOcol..579.99 — Sia paat t oo eA 
ME C limea/Sinclair 1000 ... ... .$24.99 Atari Spell Pertac-DISK , ,$59.88 Joyüoerd ., a s en o $37.99 
PC-B201 Peeonat Computer. .. $599.00 Timex/Sinciair 2088 m » |» CALL Atar Mtility/MajlM arga TTTTI -321.00 Ta 
DC-8223 A Thermal Printer. .5149.00 16K Memory te ». $25.00 Apple Lelter Pertadt..... . , . $20 00 Alan Trek Ball.. . .. ,.$47.99 
PC-8251À Dats Aecorder $949.00 2040 Printer, , . . , $599.99 Apple Oats Perfecl.. .. i87 5.00 Apple faystick sses a.e so E87 89 
PC-8201-D04BK RAM Chips. $105.00 VüCeMe .. uc id ~oe $17.99 Apple LJK Utility... «.— 521.00 Appi Trak Ball, . .- .. ..S47.99 
Mindware Printer., . , . $89.99 Apple Lower Case Gansistor. . $19.00 uu 


PC-B206A 32K RAM Carrie 83129 DO 


=EAST= 


800-233-8950 


IA PA cali |T83TI327-9575. Osepi 02701 
Orde? Sialus Number 377 9576 
Customer Service Humber 327-1450 
477 E. Third St. Willóamsport, PA 17701 


-WESI-: -CKANAD 


800-648:3311 800-268-4559 


j 1 ‘6666 Dep! 0201 
in NV call (702)588-5654. Dapi 0201 ir ra bet aa DEAE 20 
Orde? Situs Number: 506-5654 


| " 2505 Cumin Drive. Unit 18 
FEM. CG EOE. Sean enr oru Misanssauga, Ontario, Canada L'SLTT] 


CANADIAN OROERS. Ali prices are subject to shipping, taa and currency fluctuations. Call lor exact pricing in Canada. 
INTERNATIONAL OROERS: All shipments outside the continental United States must be pre-paid by certified chach only. include 32% [minimum $5 00 shopping and 


handling. EDUCATIONAL DISCOUNTS: Additional discounts are available to queiilied Educational Inaiituiians. 


APO à FPO: Add 2% (minimum 85.00) shipping and handling. Circle 76 on Inquiry card 


Beyond MIPS*: Performance 


Is Not Quality 


Two users examine the quantifiable aspects of system quality 
by John M. Carroll and Mary Beth Rosson 


Performance is the most common 
term of measurement used in the 
world of computing. Performance 
refers to the effective speed of a 
device, hardware or software. It refers 
to reliability. It refers to so many 
things that you could easily come to 
regard performance as a synonym for 
quality. But there is a danger in 
this—quality must not simply be 
equated with performance. Perfor- 
mance does not take into account 
usefulness or usability, which are 
critical determinants of the ultimate 
quality of a system, particularly a 
microcomputer system. 

In this article, we consider three 
aspects of quality. First, we discuss 
the meaning of quality and em- 
phasize the contributions of factors 
other than system performance as 
typically measured. Within this 
broader context, we consider how the 
quality of a computer interface might 
be analyzed. We focus on users’ 
needs and on how readily those 
needs can be accomplished. We 
argue that high-quality devices are 
those that support the user's fluent 
accomplishment of typical tasks. 
Finally, we describe how an analysis 
of quality might be incorporated into 
the design process. Devices can be 
designed for high performance; we 
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urge that they be designed for high 
quality. 


What Is Quality? 

Usually, when we ask "Does a 
device work?" or "How well does it 
work?" we intend the industrial- 
engineering sense. We presuppose 
an ideal operator. It is easy, though, 
to imagine examples in which this 
assumption is overly generous. À 
bicycle with pedals positioned so far 
from the seat that a fypical rider can- 
not reach them may be a high- 
performance bike for that ideal 
operator, but something is seriously 
wrong with it for the typical operator. 

Frequently, computer application 
systems are like that high- 
performance bike: neither usable nor 
useful. Imagine a new word pro- 
cessor with twice the processing 
power of previous systems and a 
minuscule probability of hardware 
defects. With respect to perfarmance, 
it is rated a quality system; but if you 
are a novice and want to use the sys- 
tem to type and print a one-page let- 
ter, you may not agree with this 
rating. Very often, there will be no 
simple procedure to accomplish your 
goal; despite the "quality" of the 
parts, the pedals seem to be designed 
for people with far longer legs. Thus, 
you may need to sort through icons, 
negotiating selection and movement, 


single and double mouse clicks, 
copying dummy documents, and so 
forth. Or you may need to traverse a 
more rigidly structured, but equally 
inscrutable, hierarchy of menus or be 
faced with a vacant screen that awaits 
commands but gives no hints. 
Consider a scene we have observed 
often in studying users of commer- 
cial word processors. The operator is 
presented with a menu of options 
immediately prior to seeing the text- 
input area. Under the menu is the 
following prompt: Type ID code to 
select CHOICE; press ENTER. The 
user need not in fact select any op- 
tional CHOICE to move to text input, 
but invariably the user does. Having 
done so, the user is once again 
prompted: Type ID code to select 
CHOICE; press ENTER. Again, the 
user selects an option (often reselect- 
ing his prior CHOICE). Indeed, this 
cycle of redundant selection and 
reselection can continue for many 
minutes. And unfortunately it ac- 
complishes little or nothing. The 
default CHOICEs are satisfactory in 
most cases; CHOICE-looping only 
delays the goal of getting to the typ- 
ing display (see references 3, 4, 8). 
The issue of quality is not limited 
to inexperienced users. For ex- 
perienced operators, measures of 
performance, such as processing 
speed, may indeed become more im- 


portant determinants of quality; 
these users may operate in a mode in 
which variations in system capacity 
are more apparent (see references 6 
and 10 for discussions of the effects 
of system response time on users' 
productivity. However, even for 
routine users, other factors are much 
more important. Good system per- 
formance may make a tedious pro- 
cedure more acceptable, but it will 
not eliminate the negative impact on 
quality. Nor will performance 
alleviate the problem of long-term 
skill learning—often, experienced 
users fail to acquire the most effective 
methods for accomplishing their 
goals (see reference 9). In a high- 
quality system, these problems 
would be addressed not by improv- 
ing system performance but by mak- 
ing the more effective methods trans- 
parent to the user and by making rel- 
evant procedures easy to learn and 
execute. 

Even if the usability of a system is 
high, its quality might be severely im- 
paired by its usefulness to its intend- 
ed audience. For example, if a user is 
shy when it comes to writing about 
sensitive matters, or if a person can- 
not type fluently, an electronic mail 
system would not be useful. By the 
same token, if someone is principally 
concerned with filling in forms, then 
most word-processing systems would 
not be useful. Finally, if someone 
works in a highly interactive team en- 
vironment, a calendar application 
without provisions for sharing data 
would be of very limited use. 

The term "quality" has meaning 
only when considered from the per- 
spective of real users performing real 
activities on a system. The level of 
performance in the context of an ideal 
user may contribute to quality con- 
sidered from this perspective, but 
much more important is the extent to 
which the system supports users in 
the pursuit o£ their own goals (both 
what they want to do and how they 
want to accomplish it). How can 
quality, in this sense, be measured? 


Measuring Quality 

In order to measure the quality of 
a system, we need to know (a) who 
the intended users will be, (b) what 


they will want to use the system for, 
and (c) how they will want to achieve 
those goals. Such a description 
would turn the focus on users and 
their needs, which is essential to 
evaluating system quality. The 
measurement itself is made through 
psychological experimentation; em- 
pirical studies of representative users 
performing representative tasks. 
The representativeness of the users 
and their tasks is key. The quality of 
a system designed to be used by 
secretaries cannot be assessed by 
having programmers try it out. Pro- 
grammers aren't secretaries. The 
background knowledge that can be 
assumed for one group cannot be 
assumed for another. A system that 
is just fine for programmers could be 


If one system elicits 
better performance on 
typical tasks by typical 
users, then that is the 
higher-quality system. 


a disaster for secretaries. For example, 
it is routine for programmers to in- 
voke an application before using its 
function. This is not at all obvious to 
nonprogrammers. Secretaries with 
no computer experience might at- 
tempt to type their first word- 
processor document on the top-level 
control menu. (We have observed 
this kind of error with nonprogram- 
mers learning to use a variety of 
word-processing systems.) Converse- 
ly, secretaries routinely specify pitch 
and style of type fonts; a system 
designed for such users could 
address such functions more techni- 
cally than could a comparable system 
designed for use by programmers. 
Just as background knowledge 
varies among user groups, so do 
their typical goals in using the sys- 
tem. Secretaries seldom compose 
text. Far more typically, they key in 
and revíse text that someone else has 
composed. This arrangement would 
be reversed for typical programmers. 
Accordingly, testing the quality of a 
word-processing system for secre- 
taria] users would place relatively 
greater emphasis on keying and revi- 


sion tasks than on composition tasks. 
And the reverse would be true for a 
word-processing system designed for 
programmers. 


Typical Tasks, Typical Users 

Indeed, the characterization of 
typical tasks and user groups can and 
should be more in-depth than our 
simple example. The tasks of legal 
secretaries differ from those of cor- 
respondence secretaries in many rele- 
vant ways. Typical tasks can be 
analyzed in greater resolution than 
composition versus transcription/ 
revision: some secretaries may deal 
exclusively with one-page memos 
and letters; others may often tran- 
scribe lengthy technical reports. 
Assessing the quality of a system re- 
quires us to identify the intended 
users and their typical tasks and 
measure a representative group of 
such users performing such tasks 
with the system. 

For a system designed for cor- 
respondence secretaries who typi- 
cally type brief memos, a measure of 
quality would be the average time re- 
quired to type an average memo. Two 
systems, both designed for this user 
group (possibly among other 
groups), could be compared on this 
basis. If one system elicits better per- 
formance on typical tasks by typical 
users, then that is the higher-quality 
system. 

Of course, systems often provide a 
variety of functions intended for 
diverse groups of users. For these 
systems, different user groups must 
be demographically represented in 
any test and asked to perform the 
particular tasks typical of their group. 
If the principal group is se jes 
and the secondary group is - 
gers, then both must be proportion- 
ally represented in the tested sample 
of users. The secretaries might be 
asked to transcribe memos and the 
managers might be asked to prepare 
performance plans. 

Our considerations don’t stop 
there. Users vary not only in their 
job-related backgrounds but also in 
their computer-related backgrounds. 
Systems optimized for cor- 
respondence secretaries with no 
computer experience might be less 
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than optimal for members of the 
"same" user group who are ex- 
perienced with word processors. 
When we begin to imagine the inter- 
actions of experience on different 
systems, this issue can become quite 
complicated. Nevertheless, we must 
pay attention to distinctions in 
system quality for users of different 
experience levels. Thus, one measure 
of quality for a word-processing 
system intended for secretaries might 
be the time required for a secretary 
without computer experience to 
create and print her first letter; 
another measure might be the time 
required for an experienced 
secretarial user to create a table with 
a complex format. In a quality 
system, basic functions are learned 
easily, which aids the initiation of 
novices. But just as important, ad- 
vanced functions should be acquired 
naturally when appropriate, which 
supports productivity and the 
development of expertise in the 
longer term. 

Current system designs in many 


cases do try to accommodate distinc- 
tions between different experience 
and expertise levels (as well as some 
of the other distinctions we have 
discussed), However, in no case has 
the quality of a design been serious- 
ly ascertained. The IBM Display- 
writer provides a menu interface to 
make learning easier and a menu- 
bypass facility to support fluent and 
productive skilled use. The Apple 
Lisa system presents an interface 
organized by the desktop metaphor 
for ease of learning and Apple-key 
commands for the convenience of 
more experienced users. We would 
argue that although both systems are 
addressing the right issues and 
adopting reasonable approaches to 
these issues, their success is 
unknown. The quality of both 
systems on these grounds (and 
others) must be determined empiri- 


cally. 


Analyzing Quality 
We have argued that system quali- 
ty is more than mere performance. 


We have tried to show how usability 
and usefulness are the final deter- 
minants of system quality and how 
they can be assessed empirically. But 
we can do better: we can try to 
understand the components of 
usability and usefulness; we can try 
to understand what quality is. 

Our starting point is how users 
want to achieve their goals. We want 
to expand the framework presented 
in the preceding section to include 
consideration of the particular ap- 
proaches, methods, and subskills 
that are employed when users try to 
address a goal (such as typing a buck 
slip) with an application system. 
Knowing that 90 percent of cor- 
respondence secretaries can key in 
and print out a one-page memo in 
less than 15 minutes provides an 
assessment of quality. But knowing 
a larger number of more specific facts 
(e.g., 85 percent make the mistake of 
miscoordinating coded keypress 
commands at least once in the course 
of requesting a print job to be 
queued) provides a more detailed 
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assessment of quality. 

Breaking down macro-level tasks, 
like keying in and printing out a buck 
slip, into subtasks, like queuing a 
print job, provides an insight into 
quality that is deeper than that pro- 
vided by simple pass/fail tests. Two 
systems might be indistinguishable 
with respect to how long comparable 
groups of users take to perform com- 
parable tasks, but the systems might 
differ substantially in where the users’ 
time went. Queuing a print job might 
present the user with a variety of 
specific problems in one system: 
awkwardly worded prompts, icon- 
cluttered displays, inconvenient 
defaults, multiple-keystroke com- 
mands, etc. In another system, the 
problems might pertain to the com- 
mand or menu protocol for selecting 
the pitch and style of type fonts. 
From the macro-level standpoint, the 
quality of the two systems is equal; 
we have assumed that in both cases 
an identical proportion of represen- 
tative users can successfully ac- 
complish a representative task. But 


from the more detailed level of how 
the users accomplish particular 
subpoals, there is a trade-off in 
quality between components of the 
macro-level task. 

A trade-off is not a choice between 
equivalents, The relative usefulness 
of the two systems we have imagined 
might differ considerably. The system 
for which type-font selection was dif- 
ficult might still be more useful than 
the system for which queuing a print 
job was difficult. After all, being 
forced to accept default pitch and 
style is not as great an obstacle to get- 
ting real throughput as is being un- 
able to queue a print job. The default 
type font may not be exactly right, 
but it will always be better than no 
printout at all. The relative difficulty 
of system subtasks must be collated 
against the goals people bring to the 
situation in arder to assess the use- 
fulness of the system (see reference 2). 

In the short term, it may be 
satisfactory to know that typical users 
spend an average of 15 minutes key- 
ing in and printing out a buck slip. 


After all, if the state of the art is 18 
minutes, you might realize a produc- 
tivity savings of about 15 percent in 
the system of higher quality. But in 
the longer term, we need to under- 
stand better where the 15 minutes (or 
the 18 minutes) is going and how it 
affects the usefulness of the system. 
Indeed, understanding those details 
is the key to improving the quality of 
systems, 


Designing for Quality 

It will probably come as no sur- 
prise when we suggest that an un- 
derstanding of system quality, along 
the lines indicated earlier, might be 
incorporated into the design of sys- 
tems. After all, if we are not satisfied 
with merely benchmarking macro- 
level user tasks, why stop with 
benchmarking subtasks? If we can 
understand the detail of system qual- 
ity, then we ought to be able to ex- 
ploit this understanding by design- 
ing better systems. Addressing the 
finer grain of user subtasks affords us 
a more analytic measurement of sys- 


Outfit includes camera, film, cone, more! 


Get everything you need to record charts, graphics, formulas, etr, 
from your CRT in full color...for reports, documentation, or 
presentations, Complete outfit includes: Kodak Instagraphic camera 
with +3 close-up glass lens; two packages of new Kodak Instagraphic 
color print film with excellent resolving power (the camera and film 
can normally deliver more detail than a 2,000-line CRT can pro- 
duce); a Kodak Instagraphie CRT cone (the interface between camera 
and CRT) designed to fit against the frame around the tube or 
against the cabinet; instruction manual; filter, carrying strap, foam 
strips, bumpers, spacers, and brackets for adapting your 35 mm 
single-lens-reflex camera to the cone. The Instagraphic camera and 
cone are covered by a Full Three Year Warranty! 

Ask fur a demonstration. (You'll find your dealer listed in the 
Yellow Pages under Audiovisual Equipment & Supplies, Photographic 
Equipment & Supplies, or X-ray Products.) Or request more informa- 
tion. Check the coupon at right or call toll free for a free instant print 
of CRT data, plus a list of dealers who carry this exciting new product. 
tif you want conventional 
prints and slides, use a 35 mm 
camera (not supplied in tbe 
outfit) equipped with a 35 mm 
lens capable of focusing at 1175 
inches (290 mm), or you may 
be able to use a +f, *2; or a 

*5-diopter close-up lens with 
your present lens. 

Motion Picture and Audiovisual Markets Division 

Eastman Kodak Company, Rochester, NY 14650 


© Esman kodak Company, 1084 
Circle 123 on inquiry card. 


IF YOU NEED CONVINCING, 
PHONE 


1-800-445-6325, EXT. 207. 


OR FILL OUT 
AND MAIL THIS COUPON. 


= e e ee eee ee eee ee duo HERO EA ee HERO dee ee See eee c c m OO GO 8 


Motion Picture and Audiovisual Markets Division 
Eastman Kodak Company, Dept. 412L, Rochester, NY 14650 


MES I WANT TO MAKE 


HARD COPY EASY. 
SHOW ME YOUR CAPABILIT Y. 


[] Send me an instant print of a CRT display 
and more information. A5062 


m" Have a representative contact me. A5061 


Company 


U-- ll  ———————————-- x BllIi 


Fabruary 1984 € BYTE Publications iae 171 


Circia 290 on Inquiry card, 


People & 


Technology 


ACCESS TOMORROW'S 
COMPUTER SOLUTIONS 
TODAY! 


We've broken the disk access hottle- 
neck using advanced 3M™-patented 
technology never before available for 
the IBM PC. Now, far the first time, this 
advanced storage technology is made 
available exclusively to the small-to- 
mid-sized business user by Peaple & 
Technology." 


INTRODUCING... 


20 Mb Disk Drive 
a IBM" compatible 


* Plug-campatible w/ most PC/DOS 
and MS/DOS (version 1.1 and 2.0) 


a Mainirame data access time & 
reliability for your PC . . . only 65 ms! 


* All installation software, cabting, 
and comprehensive operations/ 
information manual included 


* Look-alike IBM packaging 


* Bank financing available 


* Only $2,350 , , , more storage for 
less money! 


For product and ordering information, 
call our 24 hour toll free order line at 


800-443-0100 Ext. 428 


People & Technology 
Access tomorrow's computer sclulions today. 


People & 
Technology 


844 Manatawna Ave., 
Phila., PA 19128 


ute Oe ates iU t Up jm e 
Pn-reere je. UB maa Lope wb a Reel id fuero! B 
» dh a a ey appr -d IM Crmpasguie Higie amp t 


172 February 1964 € BYTE Publications Inc. 


tem quality that can contribute di- 
rectly to the designing of higher- 
quality systems. Although this dis- 
cussion has focused on the assess- 
ment of completed systems, many of 
the measurements we have discussed 
could be made on mock-ups of inter- 
faces, on simulations of systems, and 
on prototypes. 

We believe that making such mea- 
surements during the early stages of 
the system-development process is 
the only way to ensure the design of 
quality systems (see references 5 and 
7). Consider, for example, the imple- 
mentation of contextual dependency 
in a menu-driven word-processing 
system. The notion is that only func- 
tions that make sense in a given con- 
text are available to the user. The 
payoff is obvious: it protects the user 
from the often castly errors associ- 
ated with inappropriate menu selec- 
tions (reference 3). 

But the implementation of the prin- 
ciple is not so obvious. We could in- 
corporate the dependency either in 
the display of options or in their selec- 
Hon, Tn the first case, the physical ap- 
pearance of the menu would vary 
from mode to mode and the user 
would be faced with possible prob- 
lems stemming from a failure to 
recognize the mode and its inherent 
limitations on functions. In the se- 
cond case, the physical appearance of 
the menus is constant, but its 
response Io the user's action varies: 
sometimes certain functions are "not 
available" leading to possible user 
frustration, The choice of a good 
solution to this design issue cannot 
be known a priori, nor can it be indi- 
cated through macro-level usability 
benchmarking. The ultimate choice 
will be very much a function of the 
details of the application, the menu 
content, and the instances of contex- 
tual dependency most likely to be en- 
countered by a typical user. 

The computer industry will very 
likely continue to focus on the goal 
of improving system performance. 
And it clearly should; performance 
factors like reliability and response 
time have a variety of obvious, and 
not so obvious, effects on user satis- 
faction and productivity, (The exact 
nature of these effects is still a mat- 


ter of controversy; see references 1, 
6, 9.) But increasingly there is an 
awareness that mere performance is 
not enough, that it is not the same 
thing as quality. As computers be- 
come tools and toys for everyone, 
their ability to adapt to human needs 
and propensities becomes the prin- 
cipal determinant of real system 
quality. We have outlined a simple, 
yet systematic, empirical approach to 
the measurement, analysis, and de- 
sign of system quality. We know of no 
scrupulous case studies of this ap- 
proach, but the momentum of the 
entire industry is overwhelmingly 
heading in this direction. In the next 
few years, the study of system qual- 
ity should be one of the most active 
areas in computer science research. 


john M. Carroll has a Ph, D. in psychology from 
Columbia Liníversity Mary Beth Rosson has a 
Ph.D. in psychology from the University of Texas 
at Austin. Both are members of the Research Staff 
al IBM's Thomas ]. Watson Research Center (POB 
218, Yorktown Heights, NY 10598). 
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COMPETI T ! I") E ED G E Wiican SYSTEMS WITH COMPUPRO® CIRCUIT BOARDS Í 
85/88, DISK 1, INTERFACER 4, RAM 21, SYSTEM SUPPORT 1, ENCLOSURE 2, DUAL DR. CAB. W/8" 2.4 MB CP/M 8-16 M wee ee 37:1) 


f 6MHz CPU Z, DISK 1, INTERFACER 4, RAM 17, ENCLOSURE 2, DUAL DRIVE CABINET, (2) 8" MITSUBISHI 3ms 2.4 MB FLOPPYS ..3195 
10MHz 68000 DISK 1, INTERFACER 4, RAM 22, SYS SUPPORT 1, ENCLOSURE 2, DUAL DR CAB. (2) 8" DSDD DRS CP/M68K .......4695 | 
MP/M 8-16™, 85/88, INTERFACER 3-8, 512K , SYSTEM SUPPORT 1, ENCLOSURE 2, DUAL DR. CAB, (2) 8" DSDD DRS -.,.,.-. .,-6095 
LOMHz 8086, DISK 1, INTERFACER 3-8, 512K (2 RAM 22), SYS. SUPPORT 1, ENCLOSURE 2, DUAL DR. CAB 2-8" DRS MPM86 .......6395 
For MDRIVE-H add $995 per 512K. For Q540 40MB QUANTUM HARDDISK & DISK 3 SUB-SYSTEM add 53000, 

§ BUDGET 15 SLOT COMPETITIVE EDGE INTEGRATED SYSTEMS WITH DUAL 8” DOUBLE SIDED DRIVES AND COMPUPRO BOARDS 
85/88, DISK 1, RAM 16, L/O 4, CP/M 2.2 . . .$2995. 6MHz CPU Z, DISK 1, IO 4, RAM 17, CP/M® 2.2 , . . $2895. IO MHz 86 or 68K, RAM 2], 
1/04 CPM* ... $3695. 

DISK 3 & Q540 QUANTUM 40 MEGABYTE HARD DISK SUB-SYSTEM WITH SYSTEM .. . $2995. SEPARATELY ., . 53195. 

HARD DISKS ARE BURNED IN. 
DISK 1 — $327, DISK 3 — 5525. DISK JA — $459, SPUZ — $459. 68K CSC — $56), 68K A&T — 5459. 8086 CSC — $561. 85/88 SSI — $297. 
ENCLOSURE 2 DESK — $599. ENCLOSURE 2 RACK — $645. CP/M68K — $242. 20 SLOT MOTHERBRD — $195. 12 SLOT — $129. 


RAM 17 — $329. RAM 22 — $1155. RAM 21 128K 8-16 — 5657. 2-8" DRS & CAB — $1095. DUAL SLIMLINE DRS & CAB 2.4 MB — $1050. 
SPECIAL 1-8" FLOPPY & DISK 3 & Q540 IN RACK MOUNT, CPM 80 & R6 — $3495. 
DUAL 8" SLIMLINE 2.4 MB DRIVES Jms STEP RATE, IN CABINET WITH DISK 3, Q540 HARD DISK CP/M 2.2 AND CP/M 86 

RACK OR DESK — $3995. 
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FOUR SLOT 8-100 SYSTEM WITH SYSTEMASTER, 2-8" DRS, CP/M2.2......... TT -se P1895 
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TELETEK SYSTEMASTER — $585. SBC-I 64K — $575. 'SBC-11 — $995, HDCTC HA RD DISK CONTROLLER — . $525. 
| CP/M 135 TURBODOS — $750. 


| TERMINALS, PRINTERS ETC. 


| QUME 102 GREEN,..,...§539 FIOSS CPS ,.,,, soos L395 PRISM B0 COLOR ,......1295  TELEVIDEO 924..........695 
IDS MICROPRISM ,,.., ^-.475 QUME IM GR TENET L3 1550 SERIAL ......,.,...,725 PRISM I32COLOR ......1495 
C.ITOH FIO40 ........,.4995 — IBMCABLE.......,. .,,.45  TELEVIDEO 914.....,...,575 SHEETFEEDER FIO ...... 495 
QUME 102 AMBER ....... 549 C.ITOH1550....._....... 675 PRISM (32,....... .....1095 U.S. ROBOTICS 5-100 
IDS PRISM 80 . ..... .....950  QUME 108 AMBER ..,.. 110  8510SP PAR....... oa 625 300/1200 BAUD MODEM .315 
8" DOUBLE SIDED DOUBLE DENSITY DISKETTES 5" DSDD DISKETTES FOR IBM PCTM 

WITH LIFETIME WARRANTY — QTY 10.,..., eror "RM OT OTT Weites vee $24 
8" SINGLE SIDED DOUBLE DENSITY DISKETTES $" SSDD DISKETTES FOR APPLE™ 


WITH LIFETIME WARRANTY — QTY 10.,,....... ad scii .526 QTY 10...... T 
Mosi Software for CP/M,? , CP/M-88!", mspos™, PCDOSIM, & MP/M-867M 
DIGITAL RESEARCH PASCAL MT + 86 — $375. CB86 CBASIC COMPILER — $375, CB80 CBASIC COMPILER — 5325. 
DRI “C FOR R6 — $225. dBASE Il — $425. 
THE BEST WORD PROCESSOR AVAILABLE LEXISOFT'S SPELLBINDER — $275. It has many features not found in any other ward processor, 
COMPUTER INNOVATIONS "C'' — $2095, SORCIM SUPERCALC I] — $199. MICROSOFT FORTRAN 86 — $250. 
MS "C" COMPILER — 8350. MULTITOOL WORD — $275. 


Ali prices subtject 10 change, minimum 33. Shipping, manufacturer's warranty's apply CP/M, CP/M-85, MP/M-85, CCP/M-B5 are either registered trademarks or Irademarks of Digual Revcerch | 
lac, Compupro is a Godbout Company, IBM à a trademark of Intcramianal Busines: Machines, Apple is & trademark of Apple Compur Inc, Supercale I is a trademark of Soram Ine, 
Spellbonder is a trademark of Lexisoft (nc. Thunder 186, Lighting | and Lightning 286 are Irademaorks of Loma Gata Products (nc 
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Software Performance 


Evaluation 


Some helpful guidelines borrowed from a successful hardware model 


On the grand scale that measures 
difficulty, relevance, and necessary 
skills, the job of software perform- 
ance evaluation falls somewhere 
between the role of test pilot and 
drama critic. While obviously subjec- 
tive, the criteria for evaluation must 
be rigorously and narrowly defined: 
it is not the reviewer's task to rank the 
intrinsic social or intellectual values 
of, for example, Lotus 1-2-3 versus 
Pac-Man, but rather, to report to pro- 
spective consumers the quality of the 
rendition of the subject matter. 

In this article, I'll try to document 
some of the criteria used for software 
performance evaluation, Though not 
an easy task, there are some straight- 
forward approaches. Also included is 
a text box that discusses a surprising- 
ly accurate means of evaluating a pro- 
cessing system's performance, The 
knowledge gained in successfully 
constructing a hardware performance 
measuring tool can be used to guide 
reviewers in evaluating software. 

The evaluation of software applica- 
tion packages is only one of the cate- 
gories of analysis performed at 
Gnostic Concepts Inc. We regularly 
examine computer hardware, operat- 
ing systems, and support, training, 
and distribution schemes, as well as 
market data and projections. At 
either end of this spectrum are areas 
of interest readily amenable to quan- 
titative analysis. Át the microcom- 
puter end, a system based on an In- 
tel 8088 processor running at 4.77 
MHz (megahertz) can perform a spe- 


by Brian Boyle 


cific number of 32-bit ADD instruc- 
tions in a given time. A 54-inch Win- 
chester disk with known rotational 
speed, head-movement time, and 
transfer rate can access a known 
number of fixed-length records in a 
certain time. At the market end, 
statistical analyses can accurately 
determine and predict the number of 
dentist's offices in the United States 
today and during the next decade. 

It would thus be tempting to 
assume that a software application 
package lying somewhere along this 
path from microcomputer to market 
can be treated objectively and numer- 
ically using the same tools. In a na- 
tion of numbers, the ultimate goal of 
any evaluation is usually to obtain a 
number, set of numbers, or semi- 
quantitative indicators. 


Quantifying Hardware 

Despite the obstacles, there is a 
possible software performance-eval- 
uation methodology for arriving not 
at a single (scalar) value but a char- 
acteristic set (vector) of values, based 
principally on experience in hard- 
ware evaluation. The accompanying 
text box depicts the relatively 
"simple" methodology for arriving at 
a single Figure of Merit (FOM) for a 
given hardware configuration. Clear- 
ly, a single value is an oversimplifi- 
cation that overlooks many specific 
advantages and disadvantages of the 
system within a particular environ- 
ment: a system ideally suited for 
video games is different from a sys- 


tem optimized for scientific array 
computation or business database 
processing. Realistically, however, a 
CAD (computer-aided design) sys- 
tem for integrated circuits, for in- 
stance, has many of the requirements 
of each, so a single scalar value has 
some foundation in reality, 
Obviously, quantification of some- 
thing as complex and personal as 
personal computer application soft- 
ware is far more difficult than hard- 
ware evaluation, but you have to start 
somewhere. Lacking any other scale, 
potential users still want to know 
“what's hot and what's not,” even 
when the limitations of such an over- 
simplification are spelled out. 


Software Evaluation 

Of course, there are aspects of soft- 
ware performance evaluation that 
lend themselves to the same kinds of 
quantitative techniques that are used 
in the hardware-evaluation approach 
discussed in the text box. Like test- 
piloting, quantitative limitations are 
tested, wherever feasible, both up to 
and beyond their stated limits: up to 
validates the claim; beyond evaluates 
how user friendly, or user hostile, the 
system is when pushed over the 
edge. Response times under given 
loading conditions can be measured 
quite accurately: using a personal 
computer's RS-232C port allows it to 
simulate both a terminal and a tire- 
less, methodical userlevaluator on 
another system. Not only can much 
Of the process be automated, but 
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thousands of measurements accurate 
to the millisecond are possible. 

Still, there remains the problem of 
assigning interpretation to these 
quantitative values. What is an ac- 
ceptable response time? To whom? 
When? The problem wanders out of 
the realm of measurement and into 
the twilight zone of experimental or 
industrial psychology, management 
science, or opinion sampling—all on 
the borderline of applied guesswork. 
Yet, despite the obvious difficulties 
and differences, the hardware per- 
formance-evaluation mode) provides 
useful insights into an approach, or 
set of approaches, to software perfor- 
mance evaluation. At the very least, 
there is a suggestion of a divide-and- 
conquer approach in which the sep- 
arate factors and terms of the soft- 
ware are evaluated and weighed in- 
dividually before recombination. 

Perhaps the most useful concept 
transportable from the hardware 
model is the suggestion of the units 
of measurement. The units in the 
hardware FOM are the square root of 
the product of the word width (in 
bits) and the (practical) memory ad- 
dress length (also in bits). All of this 
is divided by nanoseconds and mul- 
tiplied by a dimensionless value pur- 
portedly relating the "value" of bits- 
out relative to bits-in. 


Intellectual Leverage 

The last factor, the "value," or "in- 
formation multiplier,’ characterizing 
the intellectual advantage of the ma- 
chine, is closely analogous to the 
mechanical advantage factor of 
simple machines like levers and 
pulleys, in which you trade increased 
motion for increased force. A good 
computer system (hardware plus 
software) is expected to give us what 
Xerox scientist Lynn Conway called 
“intellectual leverage.” If the bits/sec- 
ond were liters/second or electrons/ 
second, then information flow, or 
throughput, would be fluid flow or 
current in amperes. When multiplied 
by the knowledge-enhancing "force" 
(pressure or voltage), the resultant 
value is work/second or power 
(equivalent to watts). 

Any software performance mea- 
surernents should be consistent with 
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this line of reasoning. Raw perfor- 
mance measurement applies it direct- 
ly. A typical data-processing program 
can be rated by the product of: 


1. the number of records processed in 
a given time 

2. the size of the records in bits (more 
often bytes) 

3, the complexity of the structures ma- 
nipulated, usually the order or 
binary logarithm of the number of 
branches in the graph of the data 
structure represented as a binary 
tree 

4. the transformation factor or ratio of 
the information-theoretic complex- 
ity of the records output compared 
to those input 


The concept of the order of an al- 
gorithm is frequently used in theo- 
retica] analyses that compare differ- 
ent sort, search, merge, and trans- 
form techniques. A sequential search, 
for example, is said to be of order(n) 
because its run time increases lin- 
early with n, the number of items in 
the list. À binary search, in which the 
search domain is narrowed by one- 
half at each step, is said to be of 
order(log(n)) because its run time in- 
creases by only one step for each 
power of two, or doubling, of the 
number of iterns. 

Of course, the complexity (and run 
time) of each step is typically greater 
for the binary search, so the sequen- 
tial search may actually be faster for 
short lists, but for a sufficiently large 
n we know that the order will domi- 
nate algorithmic performance. Simi- 
lar theoretical performance estimates 
can be made for frequently used fea- 
tures within an operating system: 
context-switching (between pro- 
cesses), interrupt-handling overhead, 
and subroutine or procedure calls are 
examples that account for a majority 
of the instructions executed in typical 
general-purpose computer systems. 


Theoretical, Experimental, and 
Observational Evaluation 

When it comes down to it, the 
modes of software evaluation are the 
same as those of physics. Simple 
behavior of small numbers of well- 
understood features can be theoreti- 


cally modeled and predicted, such as 
the reflection of light, the collision of 
billiard balls, and the surprisingly in- 
dicative hardware FOM, Then there 
are the properties that can be mea- 
sured experimentally, like the speed 
of sound, light, or programs under 
specified conditions. Finally, there 
are those aspects like astronomy, 
cosmology, human psychology, and 
other observational sciences, in 
which you are unable, or not allowed, 
to take apart the mechanism to ex- 
periment, and your theories are 
never really verifiable. This last aspect 
is the most difficult and most chal- 
lenging. 

Anather lesson to be learned from 
physics is the uncertainty principle 
that says (among other things) that to 
some degree the act of measuring a 
phenomenon affects the outcome 
and changes the result. You can see 
this in the case of a program-perfor- 
mance monitor running on the same 
machine, and competing for the 
same resources, as the program it is 
attempting to evaluate. Such internal 
instrumentation of a program, in 
which checkpoint code is inserted tn- 
to the program source and compiled 
with it, can be very revealing, but you 
must remember to correct for the ef- 
fects of the monitor itself, both in tim- 
ing and, even more subtly, in opera- 
tion. 

An actual relevant side effect of the 
uncertainty principle is the unspoken 
realization that the whole is greater 
than, or sometimes less than, the 
sum of its parts. At the trivial end of 
the spectrum, a dynamite set of pro- 
grams—word processor, spreadsheet, 
graphics, database, etc. —is a dud if 
the components each use mutually 
incompatible formats. A little farther 
up the scale, if they communicate 
only through disk files or, worse yet, 
files and conversion programs, they 
may add up, but they certainly don't 
multiply or enhance one another. A 
major feature of the Unix operating 
system from Bell Laboratories is not 
so much its multiuser as its multipro- 
cessing capabilities; it uses the pipe 
mechanism to pass data among con- 
currently running programs without 
passing through a vastly slower disk 
file. Finally, there is semantic incom- 
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decisions will hinge on getting the right information in the right hands at the right moment. How 
well you do that will ultimately depend on the performance and durability of your printer. 
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MARTER In the Tally MT160/180 series, a powerful 16-bit microprocessor master- 
minds document flow. That means saving valuable seconds when seeking 
FAST ER, the shortest possible print path. And printing at top speed all day long. 
STRONGER Some machines claim 160 cps but can't hold that speed because they're 
not engineered or built like a Tally. 

You can quickly run down the extensive menu of print styles and word processing enhancements, 
making selections at a touch. On £ models, switch from draft mode to letter quality just as easily and 
get results the Creative Computing magazine calls "superb." 

All 160/180 models have adjustable tractors and friction feed paper handling. And both parallel 
and serial interface ports are built in. So you're ready to print right out of the box. 

The spreadsheet you see above was produced in 
a scant 22 seconds. In an age when every moment 
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Quantifying Processing System Performance—the MilliVAX 


The Figure of Merit 

The somewhat formidable Figure of 
Merit (FOM) formula in table 1 is based 
on some common-sense concepts that 

mensure “work per hime,” just like the story 
problems of grade-school days: Tom can 
chop à cord of wood in three hours, Jerry 
in four hours, and Bill in two hours. How 
long... ? 

Th determine how much wood the wood- 
choppers could chop if they chopped 
together, our math book said to take the 
reciprocal of the sum of their rates in 
cords/hour, for a combined time of 12/13 
hour per cord, We were also taught ta 
assume independence and ignore the prac- 
tical facts that Tom and Jerry can't stand 
to work together and that “Wild Bill" is 
fast but too dangerous to work wiih. 

The hardware FOM is simply a quanti- 
tative measure of how much data (in bits) 
can be fetched and stored in a given period 
of time (in nanoseconds) multiplied by the 
amount of value-added work that can be 
performed on that chunk of data to trans- 
form it into useful information. The FOM 
is a surprisingly accurate approach for 
predicting processing-system performance. 
For evaluation purposes, the processing 
system does not include fetch and write 
cycles from mechanically dependent mem- 
ory devices such as floppy disks, hard disks, 
and tape. Nor does it consider input (e.2., 
keyboard) or output (&.g., printer) interac- 
Hon times, On-board memory access, in- 
cluding any cache memory, is included. 

You could arrive at the denominator 
(time) using raw MIPS (millions of in- 
structions per second) figures, but such 
numbers offer a precise yel inaccurate mea- 
sure of system performance, as misleading 
as Wild Bills performance as a wood 
processor. 

A more complex but accurate denomi- 
nator for the FOM formula takes into ac- 
count the several levels of memory in most 
computer systems. The typical processor 
clock rate and memory cycle time can be 
misleading if used blindly: the memory 
may not always be as fast as the processor 
or synchronized (in step) with it, resulting 
In wait stales. Conversely, on many micro- 

coded processors, memory fetches are much 
faster than typical instruction execution 
time. 


Lising a technique developed in the days 
when processors were much faster than 
memory, many sophisticated systems em- 
ploy a fast auxiliary cache memory between 
the processor and main memory. The effec- 
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= Kx nya x (1 + ngVe x Was X Wing X Wado t Tang 


= a constant to force the “value” of a VAX-11/780 to 1000.0 milliVAX 
= the number of main (general-purpose) processors in the system 

= the number of special-purpose coprocessors in the system (il any) 
= the effective processor word-widih (in bits) 


i = (Wi x Waa) te 


= the internal word-width, usually the register-langth 
= the external word-width, usually the data-path or bus-width 
= the effective processor typical maximum memory address-width (in bits) 


= logs (Magy) 


g” the effective useful maximum main memory address 


= (Main X Mmaa 


"= the useful minimum main memory configuration 
= the useful maximum main memary configuration 
= the elfective processor instruction field-width (in bits) 


l = logo (Ning) 


"= the effective number of distinct operable instructions 


l = Ami X mod — ma t. nen 


= the number of separale memory reference operation codes 

= the number of separala memory address modes 

= the number of meaningless combinations of op-codes and a-modes 
= the number of separate nonMRi(memory reference instructions) 

= the average operation cycle time normally exacuted by the processor 


= Ta * Fig + (Tra + Tarn) X (1 - 


= Ty, x 
= Thy + Tam — lane X rag 


= the Inter-registar ADD tima (in nanoseconds) 

= the register access ralio (whal fraction of references are to registers) 

= 1 - Probability that an instruction references memory (not registers) 

= 1 + 2 x P(reference is lo main memory) — 2 x Preference is to register) 
= 1+2 & (Vlogo (Magd) — 2 x (A092 (og) 


= 4+ 2IW ador = 2/logz (Neg) 


= the number of general-purpose registers of width Wa, 


= the average aycle time to reference main or cache memory 


= Tram X Ream + "mem X {1 — Roam) 


= the main memory cycle time (in nanoseconds) 

= the cache memory cycle time (in nanoseconds) 

= the cache "hit-ratio" (what fraction of memory references ara to cache) 

= 1 — cache "miss-rallo" (probability a reference to Main nat in cache) 

= 1+ 2 x Piraferance is lo Main Memory) — 2 x P(same address in cache} 
= 142% (loge (Macs) - 2 x (loge (Mean) 


Where: 


Meam = the cache memory size in Kbytes 
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Table 1: The processing-system figure of merit (FOM). 


tiveness of the cache in minimizing accesses 
of a slower main memory depends on the 
"hit rate'—the average fraction of memory 
to data or instructions that are 

in the cache. The cache's overall utility is 
a product of its speed and probable hit rate; 
the [niter depends on the cache size and 
characteristics of the program(s) being run. 
Smaller systems generally lack cache 


memory but have internal registers with 
even faster access times that the FOM 
characterizes by the interregister add time. 
In assembly-language code and good com- 
pilers, these registers are used as a sort of 
“minicache” for intermediate results, off- 
sets, bases, pointers, counters, and other 
frequently used values, so that the number 
of such registers and their flexibility 


determine their hit rate, 

For simplicity's sake, our FOM does nol 
include the opposite end of the speed spec- 
frum, mass storage—usually disk. Disk 
storage is normally the rate-limiting fac- 
tor in most small computer systems. This 
lowest level of memory is classified as level 
5, after registers, cache, main, and aptional 
level 4 memory (typically bubble memory), 
CCD (charge-coupled device), or disk-cache 
devices. 

The greatly improved throughput of the 
hard disk owes less to its greater size than 
lo its much faster random-access speed. 
This is not to be confused with the iransfer 
rate, the speed of loading date once the 
proper track and sector are reached, which 
is usually quite fast. Random-access time 
is the seurch-plus-seek time necessary to 
reach the data in the first place, usually 
measured tn tens or hundreds of millisec- 
onds. Admittedly, the chunk of data trans- 
ferred is usually large, so the vast initial 
overhead is spread across the hundreds or 
thousands of bytes accessed, Nonetheless, 
speed and volume of disk reading and writ- 
ing utterly dominate most business appli- 
cations. 


Work Per Time Still Works Best 

As you might expect fram a work-per- 
lime measure, the denominator of the 
FOM expression expresses a typical mean 
data access time, the average of the access 
times for the various memory levels 
weighted by their projected, relative fre- 
quencies of use. The numerator expresses 
“work” and is a function of word size 
(width of data manipulated per access) and 
memory size (how much data you can stuff 
in memory without special addressing 
tricks or faulting to the next level of mem- 
ory). This raw volume of data is multiplied 
by the power of the instruction set, a value 
indicating how few instruction cycles are 
necessary to accomplish a single high-level 
operation. 

None of these factors can reasonably be 
read directly from a product's specification 
sheet. Word length, for example, could be 
taken either as the internal register length 
or the external data path width, which 
may be different. As an empirically vali- 
dated compromise, the FOM uses their 
geometric mean (the square root of their 
product). This yields the expected 8 and 
16 for the symmetric 8085 (8 by 8) and 
8086 (16 by 16), respectively, but yields a 
"word length" of 11.3 for the 8088 because 
of its asymmetrical 8-bil external, 16-bit in- 
ternal architecture. 

The geometric mean is similarly used as 


Description 


Figure of Ment 

Number main processors 
Number of coprocessors 
Word width, effective 

Ward width, internal 

Word width, external 

Width, useful address 
Memory, useful configuration 
Memory, useful minimum 
Memory, useful maximum 


"Width" instruction set 
Number useful operations 
Number mem-ret operation 
Number addressing modes 
Number null combinations 
Number non MAI instructions 


Time, average operation 
Time. inter-register ADD 
Register "hit-ratlo" 


Number full-word GP-registers 
Time, average memory-ret 


Time, memory cycle 
Time, cache access 
Cache “hit ratio" 

Cache memory size 


"A combination of intager and lang ADD 


nsec 
(%} 


nsec. 
nsec 
nsec 
(96) 
Kbyte 


Table 2: A sample Figure of Merit computational value for the VAX 11/780 and the 
IBM PC XT. | 


a normalizing and scaling function to com- 
pute a reasonable memory-size parameter 
from the minimum and maximum memory 
configuration for a system. Taking the 
binary logarithm of this number converts 
ils units back to bits, namely the word 
width required to address such a memory 
configuration. Experimentally, this turns 
out to be a much better measure than the 
theoretical maximum address range, which 
may go as high as 2?* or even 2%, 

The final factor in the formula, the 
power of a system, may seem the most 
technically obscure, subjective, or simply 
arbitrary. All other things being equal, the 
processing capability of a system obviously 
increases with the size of its instruction set, 
but certainly not in direct proportion. 

As important to many compiler designers 
as an instruction set's size is ils orthogo- 
nality, the fraction of potential instructions 
that are actually meaningful and useful, 
Like words in the English language, the 
frequency of instruction use follows (ap- 
proximately) a logarithmic distribution: 
the most common eight instructions (or 
words) occur as frequently in common 
usage as the remainder of the most com- 
mon 64. 

This is the rationale for applying the log, 


function to the total number of meaningful 
combinations of instructions, address 
modes, eic. The binary logarithm of the full 
set of combinations captures the log-normal 
frequency of instruction use and the advan- 
tages of symmetrical architectures such as 
the National Semiconductor 16000. Table 
2 is an example showing the values used 
in the FOM computation for two typical 
processing systems. 


MilliVAX versus the Real World 
Does the hardware FOM actually cor- 
respond to anything we cun relate to in the 
rea] world? In scanning any recent trade 
Journal it is virtually impossible not to 
catch at least a dozen bar charts compar- 
ing brand-X supennicrocomputer to the 
DEC VAX-11/780, particularly in a Unix: 
environment. If Helen of Tray possessed 
"the face that launched a thousand ships," 
then, to me, a reasonable unit of feminine 
beauty would be the milliHelen—the pre- 
cise amount of beauty required to launch 
one ship. Similarly, the FOM constant, 
K, can be adjusted so that the ubiquitous 
VAX-11/780 has a figure of merit of pre- 
cisely 1000 to create the semiwhimsical 
unit called the milliVAX, in which all 
Text box continued on page 180 
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Text box continued from page 179: 
small systems can be measured, 


FOM Agrees with Actual 
Performance 

Not surprisingly, the computed FOMs 
for various microprocessor-based systems 
agree with the marketing hype only as to 
relative performance, yet even the most ad- 
vanced supermicrocomputers reach only a 
few hundred milliVAX. A bit more sur- 
prisingly, the FOM value seems to predict 
rather accurately the number of users that 
can be supported concurrently with reason- 
able responsiveness. Each user seems to re- 
quire about 20 milliVAX as an absolute 
minimum, 30 or 40 for comfort, 60 for 
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square). A hundred violins sound 
only 10 times as loud as one, because 
they are not “in step” and (like in- 
compatible programs) combine de- 
structively nearly as often as con- 
structively. Rather than adding end 
to end, they add “at right angles,” 
since any two vectors are randomly 
oriented with respect to each other. 
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THE MOST IMPORTANT 
DATA SAVING DEVICE YOU'LL BUY. 
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It's not a disk drive or a 
cassette recorder, and it can't 
store a single kilobyte. But it 
could save an entire disk full of 
data, or a week of work. 

Because this is the Personal 
Conditioner™ from Gould—an 
inexpensive version of fhe 
Gould Line Conditioners big 
computer systems use. 

By now you probably know 
that a noisy AC line can make 
your computer lose data, drop 
entire files, evan shut down 
completely. 

But did you know that 
typical line protection devices 
just filter out the highest surges 
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"a GOULD 


and worst glitches? That means 
potentially harmful noise often 
passes ight through. And none 
of them do anything at all 
about undervoltages, so a 
brownout can put you out of 
operation. 

So If you're serious about 
saving data, you need a Gould 
Personal Conditioner™ It's 
much more than a surge 
suppressor or noise filter. It 
actually creates the smooth 
power your computer needs. 
Even if your AC power drops os 
low as 96 volts, the Gould 
Personal Conditioner" will keep 
supplying 120 volts of clean 
power. 


You can add a Personal 
Conditioner™ to your system for 
less than $200. Sure, you can 
save d few dollars by getting 
something less effective. But 
which would you rather save—a 
little money, or your data? 

For the name of your local 
computer dealer carrying the 
Personal Conditioner" call Toll 
Free 800-854-2658. In Califomia, 
(619) 294-4211. Gould inc., Power 
Conversion Division. 
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The length of the diagonal so formed 
is given by the Pythagorean theorem 
as the square root of the sum of the 
Squares, or RMS. The combined 
value of cooperating programs is 
directly additive, or even multiplica- 
tive, when they actually support each 
other. Totally random combinations 
of mutually incompatible programs 
can be summed using the RMS 
value. 


Software Evaluation Criteria 

Once the errors and effects of mea- 
surement are taken into account and 
methods for rationally combining in- 
dividual component values are deter- 
mined, the basic components of eval- 
uation must be specified. The follow- 
ing three Cs should be tested by any 
software performance-evaluation 
scheme: 


1. Correctness of the operation: does 
the program (or system) do all that 
it is intended or is claimed to do 
with no side effects? 

. Completeness of user support: are 
the documentation, on-line aids, 


YO 


Hus: - , : 
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tutorials, training, and other 
aspects sufficient for operation? 
3. Consistency of the package: is 
there a uniform conceptual model 
and consistency of actions and 
commands that minimize 


ambiguity? 


For correctness, first check all the 
specifications you reasonably can to 
determine whether the program does 
all the things it claims to. Second, 
check that the program doesn't do 
anything it is not supposed to do 
under both ordinary and exceptional 
circumstances. Third, check to see 
that the program always does the 
same things at the same point, 
tegardless of how that point was 
reached. This so-called Markovian 
behavior often is the bane of ordinary 
testing procedures. 

The problem with both the second 
and third requirements is that pro- 
grams tend to be tested by program- 
mers. Programmers do not necessar- 
ily think like unskilled users, and 
even they gain expertise after some 
time. 


Short of an endless supply of new 
users or an eraser for certain sections 
of the brain, the only way to simulate 
the bizarre states users may get them- 
selves into is by methodically testing 
the progression from state to state, 
typically using a personal computer- 
based user simulator, running a pro- 
gram called a finite state machine 
(FSM.) Such a program, or checklist 
for human use, assigns a state num- 
ber to each conceptual state the pro- 
gram occupies, as determined by its 
previous inputs or conditions. It then 
determines experimentally the (pos- 
sibly) new state reached for each 
possible input. A well-behaved sys- 
tem has only as many states as are 
conceptually distinct—when a word 
processor is in a command mode, for 
example, it should not matter 
whether the last command was an 
ADD or DELETE, unless the differ- 
ence is necessary (e.g., for an UNDO 
command). 

Completeness of the user support 
is a frequently overlooked aspect of 
the system-evaluation process. 
(Shame on those systems analysts 
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ULTIPLE PRINTING OP- 
TIONS. You can input client tax 
information at the time of inter- 
view and produce forms imme- 
diately, or enter data during tha 
day and batch Ps returns at 
night. MICRO-TAX* prints your 
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EPSON MX-100 
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who fail to recognize that the user is 
part of the system.) Support may be 
categorized as external or internal 
and passive or active. 

Manuals and other documentation 
are external/passive and should 
realistically be divided into three 
levels for three audiences: 


e Level 1 (why) is a managerial over- 
view describing the purpose of the 
program/system, its capabilities, and 
its limitations, 

e Level 2 (how) is an operational 
guide to the use of the program/sys- 
tem, step by step, function by 
function. 

è Level 3 (what) is the technical ref- 
erence manual for the programmer or 
experienced user, detailing the in- 
tricacies of each function, the func- 
tions' idiosyncrasies and implemen- 
tations, as needed. 


Such manuals and accompanying 
materials (such as key caps, tem- 
plates, reference cards, etc.) should 
meet reasonable standards: Is the text 
clear, complete, and readable in nor- 
mal English? Are there clear and use- 
ful graphics of proper size and color? 
Is there à table of contents, an index, 
and a glossary of terms? 

Training (live, video, or audio) is 
external/active and may occur at mul- 
tiple levels, depending on user ex- 
perience and sophistication: 


9 Level 1 (novice) explains the rou- 
tine capabilities and the handling of 
the normally encountered exceptions 
in the normal fashion (usually 
"manual" rather than "automatic" 
mode)—those in which operator 
errors are harmless or easily re- 
coverable. 

è Level 2 (occasional) explains the 
time-saving and powerful shortcuts 
that bypass much of the novice-level 
error checking. 

e Level 3 (expert) explains every- 
thing else about the system. 


Menus and static Help screens are 
considered internal/passive because 
they provide support for the user 
from inside the system but are not 
generally context-sensitive—they are 
Markovian in that they read the same 


regatdless of where the user is in the 
program's operation or how the 
(usually confusing) state was arrived 
at. 

On-line context-sensitive Help 
messages take into-account where the 
cursor is (what field of what screen 
of what program) and possibly how 
the user got there. Ideally, when an 
input is disallowed by the system, 
these Help messages reference the of- 
fending portion of the input and ex- 
plain ‘what is wrong with it. Better 
still, there is user control over the ex- 
planatory verboseness versus cryptic 
terseness of the system, depending 
on the user's current level of ex- 
periehce (novice, occasional, or 
expert). 

Such internal/active on-line user 
aids (Help messages, menus, and tu- 
torials) should comply with certain 
behavioral expectations for easy use; 
for instance, is the Help or menu 
transition-graph a hierarchical tree? 
Do the Help and menu structures 
have escape mechanisms? Are the 
context-sensitive Help messages and 
menus accurate? 

Consistency, the third C in the 
software-evaluation checklist, is the 
best predictor of how well the user 
will get along with the program/sys- 
tem. While, as Emerson said, "a fool- 
ish consistency is the hobgoblin of 
small minds," a uniform conceptual 
model smooths the user's interaction 
with the system. Unpredictable be- 
havior, whether in a human, a pro- 
gram, or a St, Bernard, is an impedi- 
ment to understanding. 

A good program relates to people 
who sometimes do make mistakes 
they would like to recover from and 
who do not always refer to things in 
the same way. An "undo" facility, 
where practical, is far better than 
merely asking five times whether the 
user is absolutely, positively, sure 
that all those files should be deleted. 
After a while, such redundancies 
merely irritate, and the overload of 
too many warnings actually reduces 
the attention paid to them. 

Aliasing, allowing the same com- 
mand or option to be expressed in 
different ways, is a human touch 
with real value to the novice and oc- 
casional user. If one form is faster or 


The truth about information management: 


The iS Manager 


beats dBASE over 250 ways. 


". .. the leading seller is no longer the best." 


You get more from the Knowledge Time (in minutes) to sort® a two-field 
Manager, Relational data manage- Mesu a 

ment, ad hoc queries (like IBM's eaters ATARE E iaip 
SQL/ DS), spreadsheet, math and | 
statistics, printed forms manage- 

ment, screen 1/O management, K-M AN V105, dBASE JI V23D, 
full-scale programming language. [aM ien oa 
All for less than the list price 
of dBASE. Plus you can now get a text processor, a forms 
painter, color graphics and a run-time version. 


All completely integrated: So you can do about 
anything you wish. Like financial modeling. 

order entry, job costing Orsi 

decision support. 
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KnowledgeMan is a trademark of Micro 
Data Base 5ystems, Inc.. dBASE H of 
Ashton-Tate, 5OL/DS of IBM. 


Expiration Date 


| Dealer inquiries invited. Current release is 1.05 as of 11/1/83. 
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Multi-function 
RS-232 
Transfer Switche 


A 


Multi-function RS-232 transter switches lat you 
switeh your computer among printers, modems, 
terminals, any R5-232 peripharals; monitor data/ 
line failure, protect data lines from surges, and 
use as nuli modam for lass cost than a switch alone. 

Switches 10 lines (2,3,4,5,6, 8, 11,15. 77,20). 
LED data/line indicators monitor lines 2, 3, 4,5, b, 
8. 20. Metal oxide varistors protect data lines 2, 3 


from voltage spikes and surges. Push button f 


reverses transmit-receive lines (2.3), PC board 

eliminates wiring, crosstalk, line interference. 
Connects any one input to any ane output. 

Prica n Dyt 
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odel Price 
MEJ-1244 $139.95 
MFJ-1245 5169.95 
MFJ-1246 $199.95 


MFJ-1242 $119.95 
MFJ-1243 $119.96 


AC Power Centers 
MFJ-1108 — MF J-1108, $99.95. Add conver- 

$ 95 ience, prevent data joss, head 
bounce, equipmant damage. Relay 
latches power off during power tran- 
slants, Multl-fliters isolate equipment, 
eliminate interaction, noise, hash. 
MOVs suppress spikes, surges. 3 
isolated, switched socketpairs. One un- 
switched für clock, etc. Lighted power, 
reset switch. Pop-out fuse. 3 wire, 6 ft. 
cord. 18A, 125V, 1876 watts. Aluminum 
casa, Black, 18x234x2 in. MFJ-1107, 
$79.95. Like 1108 less relay. 8 sockets, 
2 unswilched, MFJ-1108, $129.85, Like 
1107 but intelligent. Switch on devica 
plugged Into control socket and every- 
thing alsa turns on. Othars available. 


Acoustic/ Direct 
Coupled Modem 


z 
Z 3 
1 4 


MFJ-1233 Acoustie/Direct Coupled 300 baud 
modem. Versatile. Use with virtually any phona, 
anywhere. Use battery or 110 VAC. Direct con- 
nect mode; Plug betwean handset and base, Use 
with singla or multi-lina phones. Acoustic 
coupled moda: Use with phones without modular 
piugs. Quality muffs giva good acoustic coupling, 
isolates externa! nolse for reliable data iranstar. 
Originate/answer. Self test, Carrier detect, ON 
LEDs. RS-232, TTL compatible. Rellable singla 
chip modem. Crystal controlled, Aluminum cabl- 
nat. 9x1'Ax4 In. Other models available. 


Order from MFJ and try it If not delighted, Ei 


return within 30 days Tor refund (less shipping). 

Ons year unconditional guarantee. 

Order yours today. Call toll tree 800-647-1800. 
Charge VISA, MC. Or mail check, money order, 
Add $4.00 each for shipping and handling. 
CALL TOLL FREE ... 800-647-1800 
Call 801-323-5869 In MS, outside continental USA 
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more efficient than others, it doesn't 
hurt to have the system remind the 
user once in a while of the shortcut; 
in fact, it's an ideal and painless way 
to learn because it hands the user a 
tool at the precise moment needed. 

Context dependence or independ- 
ence refers to commands meáning 
conceptually identical actions in dif- 
ferent program contexts. This can be 
as simple as having Control-D always 
meaning delete in word-processing, 
database-management, and spread- 
sheet programs. It could mean that 
Control-D deletes different things 
depending on where the user is in 
the program—referring to a directory, 
file, page, paragraph, sentence, 
word, or character, The point is that 
the concept remains consistent with 
the specifier (command, option, etc.), 
independent of the context in which 
it occurs. 


The Human Factor 
Evaluation criteria for programs to 
serve people include: 


1. Routine operation: can the pro- 
gram accept and handle normal 
Cases? 

2. Exception handling: can the pro- 
gram recognize and treat rarer 
Cases? 

3. Basic performance: can the pro- 
gram provide its users with ade- 
quate power? 

4. Basic integrity: does the program 
work coherently and predictably? 


Routine operation, the way the 
program works in normal cases, can 
be rated according to a checklist of 
pertinent questions: 


L Does the program have appropri- 
ate default conditions? 

2. Are commands/keys/menus con- 
sistent and reasonably mnemonic? 

3. Is system optimization for rule- 
versus exception-handling appro- 
priate for the actual normal/abnor- 
mal mix? 

4, Can the system adapt to user 
needs and preferences and does it 
support “scripting” or execution af 
stored commands? 


Exception handling, the program's 


treatment of various levels of less fre- 
quent cases, should be geared to the 
overall efficiency of the system but 
balanced for user comfort. If excep- 
tions that occur 1 percent of the time 
were to require 10 times the normal 
processing in order to save 10 percent 
processing on the other 99 percent, 
the trade-off would be wise, because 
10 times .01 plus .9 times .99 is less 
than one. The following useful ques- 
tions can be asked to rate exception 
handling: 


1. Can the user undo errors? 

2. Can the user switch between nor- 
mal and exception modes of pro- 
cessing—for example, between 
"command" and "data" modes? 

3. Does the program allow a user to 
perform all "seemingly unwise,” 
but possibly necessary, operations 
(with appropriate warnings)? 


Evaluation of the package's perfor- 
mance examines ease of interaction 
(especially for novice users), speed of 
interaction (especially for experi- 
enced users), and speed of operation 
(both measured and predicted). Ease 
of interaction may be rated by the 
following major points: 


1. Is the system command-driven, 
menu-driven, or otherwise? 

2. Is the level of detail appropriate or 
too great for comfort? 

3. Do menus have the proper num- 
ber of options (five to nine en- 
tries)? 

4. Do commands have a uniform 
syntax and reasonable options? 


Speed of interaction is sometimes 
at odds with ease of interaction, so 
it is valuable to have multiple modes 
or levels for the various levels of user 
sophistication and experience. Speed 
is a phantom quality and should fall 
behind ease of use in overall ranking; 
a system that cannot be used without 
a manual has a speed approaching 
zero. Therefore, these questions are 
pertinent; Are lengthy commands 
and sequences readily avoidable? [f 
Shift and Control characters are 
used, are they used reasonably? Can 
prompts, menus, and Help messages 
be suppressed or avoided? 


FOR CP/M. TOP QUALITY, BOTTOM PRICE. 
Nevada makes it easy and economical to get the software you want and need. Need a better BASIC? We've got it. Is BASIC 
not solving your business or engineering problems? Nevada COBOL or FORTRAN will. The media praises Nevada, and 


it's priced right: just $39.95—about 1/10 what comparable quality costs. For about half the price of one competitive pack- 
age, you can own the entire Nevada Software library! So don't wait; order one or two or all of our bargains—today. 


Finally, a better BASIC. This straight- 
forward language lets beginners write 
p^ 40" useful programs without limiting them to 
vere «e simple programs. New Nevada BASIC's 
interpreter has Prof, Starkweather's great 
at built-in full-screen text editor. You can define 
single- and multi-line functions. Plus there are 
3 e full-matrix operations, Random Access and Sequen- 
tial files, program execution with a simple command, 
BCD Math-no round-off errors. With Nevada BASIC, micros can 
run like minis costing thousands mora. 


? 


Whether you do business computing or 
learn computíng for business, COBOL is 
. the language; more business application 
«* software Is in COBOL than in all other 
"i languages combined. Based on ANSI-74 
«P Xe* standards, Nevada COBOL offers many 
An advanced features: Random Access 


16 bit binary and decimal data types. Colleges use 
the fine documentation as class room texts. It's fiald- 
proven by 10,000 + worldwide business, government 
and education users. Join them. 

COBOL Application Package- Book |. 
Superior user documentation that saves even 
experienced programmers many hours. 

e 


"If you want to 
learn or teach some- 
one FORTRAN, 
F ag this is the package 
ee to buy" ACCESS, 
MarchiApril 1983. For 
- Cs x“ tearning and teaching, for sci- 
eei antists and engineers, Nevada 
is the perfect FORTRAN. Based on 
€" ANSI-66 standards (FORTRAN IV), its 
advanced features include IF.. THEN...ELSE 
consiructs, COPY statement, CHAINing with 
COMMON, TRACE style debugging, and 150 verbal 
error messages. And you can intermix in-line 
FORTRAN and Assembly Language stalements for 
special micro needs. Requires 48K RAM. If you're 
shopping for FORTRAN, look no further. 


Wç and Sequential files, debugging capa- H- —-A-——À 
bility, COPY statement, character string, 


NEVADA 


SIC | 


Perfect for training, testing, virtually all 
à programmed instruction, and word puzzles. 
o I's the ideal companion language for BASIC, 
M o^ COBOL, and FORTRAN application packages, 
N cC because it so quickly solves training and 
Ò? documentation problems. Nevada PILOT meets all 
os «o PILOT-73 standards and has many new features includ- 
ing a built-in full-screen text editor. Prof. Starkweather's 
documentation is exceptional; 
tha manual comes with 10 


: ‘A well-thought-out 
free programs. See y product with excel- 
MICROCOMPUTING lent documentation 
review, Jan uary A and an astoundingly 
1983, and you'll S low price.” MICRO- 


be convinced. o SNC COMPUTING, May 1983. 


ge Now, high-quality text editing 
of Gok lor micros. A character-oriented 
full-screen display editor, Nevada 
EDIT is great for program editing as it's specifically 
designed to create COBOL, BASIC, and FORTRAN 
programs. Simple to-configure, you 
customize tab stops, default file 
type, keyboard layout, and 
CRT by menu selection. 
Nevada EDIT may pay 
off better than 
any software 
purchase 
you've 
made. 


Money 
back guaran- 

e lee: you must be 

| i~ N completely satisfied, 
M d or return the pack- 
fll agesí(s)-in good condition 

C"  withthe sealed diskette(s) 

unopened- within 30 days, and 
we'll gladly refund your money. 


CPIM ia ree Irademark of Digital Research, inc TAS-80 rs a rogis. 
m. trademark of Tandy Carp Apple "is a trademark of Apple Computer, 
inc Osborne is a ragisiered trademark of Osborne Computer Corp Xerox 
G20 is a lrademark of Xerox Corp K i| A frademark of hion» Ern Sys 
Hutalh Zenith is à trademark of Haath Corp. IBM w a trademark of interna- 
tional Business Machines. Corp Nevada BASIC. Nevada CO OBL. Havada 
AAN. Mavaega PILOT Nevada EDIT and Es GUN UE ere Irado- 

marks of Eis Compuling, Ine © 1983 Ellis Computing. inc 


Soret te Send my order for packages: $3995each Total — 
| ELLIS COMPUTING, INC. - Qum" : 
3917 Noriega Street COBOL Appiication package @ $9.95 each Tolal ___ 
San Francisco, CA 94122 Phone 415/753-01B6 ————— Sales Tax | 
ù Please send me: Software Packa Outside Norin America. add $6 par packaga far shopping. — n 
ges Shippin 
- E r1 BASIC O COBOL m FORTRAN | | PILOT D EDIT Ursa arr Orien JCRacvatun ce -— - 
Disk Format V TOTAL 
B 8 SSSD (Standard CP/M IBM 9740) {J Micropolis Mod Il (Vector Graphic} Fy ae senis 5 pee) C) ege ——5— 
—swDiketelo: ^ ^ O NEC PC 8001 Card # Exp. Date 
m tá pee D Northstar Double Density " i 
l | Apple CPM D Northstar Single Density Signature D 
ü DEC VT 180 Osborne (Single Dansity Disk) Ship Io: | 
§ o Epson QX-10 M Sanyo une B 
i Heath Hard Sector (Z-89) G A DD, DOS 3.X (512 byte sec} — Stmet a 
Healh Soft Sector (2-90) Televideo j 
y [11BM-PC (Baby blue o big blue card) O TRS-BO Modet | (Relocated to 4200 hex) City/Stale/Zip 
B O Kaypro Double Density m Xerox 820 (Single Density) The CP/M oparating system. an 8060. 8085, or Z-60 mcroprocessor and 32K RAM — B 


are requited Hole Double Density drives can read Singh: Dentty deskattes. 


Leas ae aS eB RO RBBB BST O BRB BETES BSB RB EO OB eee eS ee a 
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Speed of operation has already 
been discussed from the system's 
point of view, but what happens 
“when the ball is in the user's court"? 
The very fact that the system typically 
waits while the user thinks, and then 
rushes to catch up, is a problem with 
many interactive programs that can- 
not be solved except at the operating- 
system level. Ideally, in menu and 
similar lengthy disk-fetch and screen- 
painting sequences, if a 2-second 
wait after 10 seconds of deciding is 
unacceptable to the user, al] (five to 
nine) menus possible at the next 
lower level can be prefetched in 
preparation for the user's choice. 
Thus, response can be improved 
when the operating system allows 
“interrupt“type operation. 

The following questions help point 
up speed traps in a program: 


1. Is inter-key response time accept- 
able in all circumstances? 

2. Is the command/menu-selection 
processor response acceptable? 

3. Is the disk-fetch and process-swap 
response time acceptable? 


Integrity of the package involves 
not only function but self-protection. 
With this in mind, use the followtng 
checklist: 


1. Does the system incorporate rea- 
sonable self-protection mecha- 
nisms for stored data and for the 
program itself? 

2. Does data integrity require perfect 
hardware operation? Is the pro- 
gram tolerant of faults in the pro- 
cessor, disk, telecommunication 
devices, and operating system? 

3, Is “goad” data reasonably pro- 
tected against corruption by unrea- 
sonable data? 

4. Can questionable data be entered 
but marked as “not passing edits” 
or other tests? 


Conclusions 

One final and valuable lesson from 
the physical sciences is a recognition 
of the legitimacy of an experiment 
that reaches no conclusion, that 
proves no cherished theory, that un- 
covers no fundamental truth. It may 
be unfortunate that no single univer- 


sal software evaluation formula, no 
more complex version of the hard- 
ware FOM, can be found. Then 
again, perhaps that is not such a de- 
sirable goal after all. 

[n the end, software performance 
evaluation comes back to human 
judgment—to the test pilot, the drama 
critic, the gourmet, or any individual. 
The complexity and variety of soft- 
ware packages, the individual tastes 
and preferences, and the varying 
modes and environments all come 
into play to work against easy anwers 
to the software-evaluation problem. 
As in life itself, software and its users 
benefit from the rich diversity, the 
complex specialization, the adaptabil- 
ity, birth, growth, and death of pro- 
grams according to the same rules 
that have led to the existence of the 
programs creators. B 


Brian Bayle is managing analyst for the Softtugre 
Information Service of Gnostic Concepts Inc. (957 
Mariner's Island Biod., Suilv 300, San Mateo, CA 
94414). 


IBMPC-8087 SUPPORT FROM MICROWARE 


87FORTRAN/RTOS" i a MicroWare 
adaptation of the intel Fortran-86 compiler, a 

full ANSE?7 subset with 8087 extensions and 
averlays Il generates in fine 8087 code 
allowing usa of all BOB7 data types, including 

| BO DR reak and 64 bil integers. The complete 
subsei 1/O is supported including Internal and 

| External Files and List Directed 1/0. 
87FORTRAN/RIOS uses the Intel large 
mernmary model, allowing data/code siructures 
which utilize the full n e. The compiler 
provides direct access to poris and 
supports logical operations on 8 and 16 bit 
operands normally treated in assembly 
language. It is Weal for large applications which 
are number intensive or control hardware 
B7PASCAL/RTOS" is Inters [sO 
Standard Pascal wilh 8087-8088 exceptions 

| These make It possible to use all the 8087 data 
types directly, while generating modules in one 
of the Ihree Intal Memory Models. 


B7FORTRAN/RTOS and 


87 PASCAL/RTOS include ATOS and 
support [or one year.. ch $1350 


EEE TEETE EE 


PC TECH JOURNAL REVIEW: 
"The MicroWare package is preferable 
.., it executes the basic operations 
more rapidly and MicroWare provides 
a free update service." 


87 BASIC" includes patches to the IBM 
Basic Compiler and both runtime libraries for 
USER TRANSPARENT and COMPLETE 8087 
support Provides super fast pertormence for all 
numeric operations including (ngonometrics, 
transcendentals, addition, subtraction, 
multiplication, and division. .,..,.4. 2. $1 


B7MACRO" - our complete 8087 software 
develooment package It contains a "Pre- 
thee which converts 8087 instructions 
nto 8088 escape codes, source code for a sat 
of 8687 macros, and an object library of 8087 
functions which include transcendentals, 
trigonometrics, hyperbolics, ens 
decoding and conversions... ....-... $150 


PLM-86 with RTOS... « yaa. 81300 


RTOS” — Real Time Multi-Tasking Operating System 
ATOS is a MicroWare configured varsion of iRMX-86, Intel's ey y operating system. It in- 


cludes the Intel Assembler, ASM-86, which supports ine BOB6, 8087, 
ASM-86 are combined, loaded and managed with the Litilitias 
86, LOC-B8 and LIBBE. Mies do edes make it possible to load modules anywhere in RAM, 
ntime modules. Ire da sl a — root job are 

| supported by the linker. OS AGM BO/L INK 85/LOC-88/L1 


ules eae Loe by the compilers or 
LIN 
and resolve externa! reference 


and 80188. All moc- 


4& ba taser iN oe 1, $600 


IRMX-BB, LINK-B6, ASM-B6, LOC-BB and LIE-BG are trademarks of seats E IBM PC i8 intime of (8M Corn 
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MICROWARE BEST SELLERS! 


8087-3 CHIP in stock with 180 
day warranty and BOBS exchange .... $1 39 


FASTPAK™ +8087 inciudes one runtime 
library (B7 BASIC or B7 MACRO), the 8087 chip, 
the 87/BBGUIDE, and FEMME! 

instructions , ebuepaunó$noeosgetetpitviAd4 -$375 


MATRIXPAK™ area MEGABYTE! 
Written in assembly language, our nintime 
package accurately manipulales large 

matrices al fast speeds. Includes matrix 
inversion and the solution of simultaneous 
linear equations Callable from m: ns 

3.13, MS Pascal 3.13, SSS Fortra 

MicroWare ST MACRO, B7BASIC, and RTOS 
compllers PRA SRT eOee ne STET LEE g Bach $150 


87/88GUIDE - an excellent tutorial an 
writing 8087 code and interfacing it with 
compilers Full of code that runs! -; a; $30 


MICROSOFT FORTRAN 3.13 


MICROSOFT PASCAL 3.13 These 
new IEEE compatible compilers support both 
double precision and the 80B7.... each $289 


MICROSOFT C COMPILER 
includes Lattice C and the MS Librarian. . $3399 


B4K RAM Upgrade os TA vesser - 
SuperSot Fort &*»eaAs By ER AU BE eeaae .- 240 


SSS 8087 Suppatt... 
SuperSott Voice Drive.. 


87 IC+ 
TRACEBG Utility .. tur «**ebstet4ondid s.. 125 
Mic Business E Sic Compiler -. as oe, 495 
Computer Innovations pu ans 345 
STS athe Feeder enote makin i 
84K QUADRA T—— 
Sandatar WSA F Hard Disk Syatem Mo 

Novation 212 SmartCat.. PNE OC -- 
HALO Graph OS. Leer! COTE eas Ce 
Energraphics . 


bkt6budSutbo9tt9 bü* 


oPperee 


lüjsfidlamz4wh mwmhiwwkj)*wtvev 


Circia 253 on inquiry card. 


Printers 


C. ITOH 
Prowriter 


NI 
V— 


120 cps, 4 lonts (includes pro- 
portional), B sizes, 150 x 144 dpi, 
friclion å tractor feed A worthy 
rival al Epson. The BFA is (BM-PC 
compatible 
Prowriler . $399.66 
Prowriler BPI (IBMPC) . ..,. 458.88 


Starwriter - 

40 cps, 136 columns 10 & 12 
pich The Printmastar is ihe 55 
cps version. Tha A10 Starwriter 


118 cpa) has (he same specs. 

AIO Slarwrifer ,.,.... .. $808.88 
Starwriler ... 4. uu. 1219.88 
Prinimaster. „n... 1588.88 


ATO/F10 Tractor Feed .... 209.8B 
A10/F 10 Sheet Faad . .619.88 


DIABLO 

| 9 HN .. $999.88 
620 Tractor F eed. . 188.58 
630. — 4 979.88 
630 Tractor Fead . 220a 288.88 
820/630 Sheet Feed ....619.88 
EPSON 

RX/FX Epsona ......Lueses. CALL 
iDS/DATAPRODUCTS 

P-480 (MicroPriam)......9429.88 
F-Serlea 132 ........... 1239.88 
wid-color,.... ........,. 1009.88 
INFORUNNER 

MANNESMANN TALLY 
MT-160 L 

Spirit 


The MT-160 L (160 cos) fealures 
8 fonts (including a correspon- 
dence font), paratiel & R5-232C 
intensces, Iriction/tractor feed. 
The MT-180 Liza 136 column 
version. The Spirit (BO cos) 
taatures 4 fonts, italics, dol 
graphics & friction/Iractor feed. 
MT-160 L ncwabsocetsoee. 049.58 
MT-180 L., 212252, ,. BABD.B8 
Spini euipge Fee ...... 220.46 


MEMOTECH 


DMX-80 


The OMX-80 printer (80 cps) 
loatures 10,12 4 17 cpi, sub/ 
super scripta, undarlina, Iriction/ 
Iractor lead & dot graphics. It uses 
mos! Epson cada, so is &asily 
inatalled on goltware. Service 
nationally by Panasonic. 

DMX-BO Pasha t issue eee $388.88 


NEC 


2010/2030.........,....8879.88 
POS Leooscanen Pee ed rime 9899.58 
3510... + uapuaaninusan TOOD. an 
3530... MUERE D 
3550.. t- er-piapsgadie t 1008.88 
2000/3500 Tractor ,.... 238.8B 
2000/3500 Shea! Feed. 618.86 
7710/7730...,... panes, 2158.08 


Roland DG DM-121 Monitors Peripherals 


Superior quality & workmanship 
characterizes the Roland DG DM-121 
series. A composite video output 
(NTSC) on a 12" diagonal screen, the 
DM-121 features 80 columns by 25 
lines, 18MHz bandwidth, 640 dots by 
200 lines video resolution. Green or 
amber screen. 


Roland DG DM-121G 
Roland DG DM-121A 


12" green). ftWErUOB€* 5522422352343 864 ERS Hed ED eons PITA, B8 
12 amber). bu*enztk&etebpeteomotist«Cthap»puetM^4kbhke tH "HEEL B8 


backspace, & Diabla 1810/20 
A4 emulnalign, Optional tractor 


EXP-550 Par}. 
EXP-550 (Ser}. . 


EXP&800 (Par), ....,. 
EXP-500 (Ser) .. 


300A |12' amber) 
300G (12^ green) ........ 


Microline Series 


QuadChrome 


STAR MICROMNICS 


Gemini/Delta 
Radix Series 


The 92/93 prinlers (160 cpa) & 
the 84 (200 cpa) are exceptional, 
Tough. reliable, they produce 
superior draft quality, correspon- 
danca quality & graphics. Fealures 
include 10,124 17 cpu, a 
correspondence loni, sub/super 
scnpts, underlining, dot graphics 
(120 x 144 dol & iriction/pin feed 
(adjustable tractor is optional on 
ihe 92, standard on the 83) 

Tha PC Plug-n-Play ROMs turn 
the 92/93/84 into 100% IBM-PC 
compatible prnlers, Our vary bes 
selling printer line, 

Step 2 (200 cps) wa 
high-speed matrix printer with 10, 
12, 17 cpi, plus correspondence 
modes in all sizes. Dot graphics 
are standard (120 x 144 dpi). 
Microline Serig&.... ... .. SCA 


680 x 240 resolution, 80 columns 
x 24 linea, 16 colars & exceptional 
performance. Cable included. 
QvadChromeRG8) 


PRINCETON GRAPHICS 


Same spec's & performance as 
ihe QuadChrome, 
PGS HX-12 (AGB) tewibes 


Gemini mem 


Powerlype (18 cpa 
Latter Quality). . 


Modems 


us HOBOTICS 
Password 


laemawiatrarresrad 


SMITH CORONA 
Messenger 


Parallel cables for the Columbia 
MPC, IBM-PC. Osborne-1, TAS-80 
(Model I/I/UI/I¥ & 16) Standard 
Centronics (Male-lo-Male & 
Male-to Female, . 
VIC-20/Commodore 64 
Parallel Card/Cable . ,.... 00.68 
Apple ti/li+/le 
Paralel Card/C able 


0-300/1200 baud direct-connect 
modem with auto-dial/anawer, full/ 
hall duplex, voice/data. Uses LSI 
technology. Cables & power 
supply Included (specify type ol 
computer). The PC Modem has ai! 
of the above, plus 6 parallel pori, 
real-time clock 4 mamory to on 


PC Modem.,... 
*Couriar siaa &beothdu:-- ' 
"Uses Osborne-1 modem pot & 
includes Telepac communica- 
ons soliware lor the Osborne 


Microfazer 

A print butler with pause, copy È 
reset controls. {i comes with a BV 
power supply and cable to prinler. 
There ara 60 many buffer sizes 
(from &K to 512K), & so many 
conligurations |Parallel/Parallel. 
Parallel/RS-232C, RS-232C/Par- 
allel à RS-232C/RS-232C) that 
you should call (800) 343-0726 


The Memory Corract II! 
Messenger (12 cos) features 10, 
12 & 15 cpi, variable lina spacing, 
backspoce, auto-correction and a 
dual paralle/RS-232C interface 
True daisy wheel pnnting makes il 
an exceptional lypewriter & 
printer. [deal lor the hore or small 


Smartmodem 


Memory Correct Ihi 


SILVER REED 


EXP 550/500 


0-300 or 0-300/1200 baud direct- 
connect modems with auta dial/ 
answer, lull/hall duplex, power 
supply à modular cable ([RS-232C 
cable optional). 12008 is an im 
board modem for the IBM-PC & 
includes Smartcom 1i 

The MicroMadem Ile is a 300 
baud in-board modem far the 
Apple t! series. Inctudes 


BOO P e@eeas landers be tt 
1200 hílaiXith»raueow we Ter: 
12008 (IGM PC) . 

Micramodem tle 


Monitors 


The EXP-550 (18 cps) & the EXP- 
500 (12 cps) features 10, 12 & 15 
cpi, variable lina Spacing, 


JB 1205M jambe. 
JB 1701M igraen}. 


For the IBM-PC. en 

We carry a variety of peripherals 
tor Ihe 1BM-PC, including: Quad- 
ramQuadhoarda, Quad 512+, 
Quadiink, QuadDisk, Quad I/D, 
QuadJet å single-function boards 
AST products; Tandon's TM-100-2 
double-sided drives, QCS's 12, 20 
4 28 MB Hard Disk Subsystems. 
a Hard Disk/Tape subsystem, 
Tecmars Graphics Master, Ine 
Paradise Multi-Display Card, 
Titan MulliFunction Cards; & the 
Eagle PC and the Columbia 
1800-1 personal computer 
systems. 

Call (863i 861-0855 for 
information; call (&00) 343-0726 
(ot prices & orders. 


For the Apple Il... 

We also carry numerous Apple I? 
I-F/lle peripherals, including: TBL 
Products Cooling Fan; the Pkaso 
Printer Carde; Microsoft's ZBO 
Cards, RamCarda & Pramium 
Packs; Videx' s Video- 

Term, UltraTerm & Enhancer li. 
fana Ethe Olsk Drives, AMTs 
MicroDrive; Saturn Systems 
Accelerator !| & Memory Boards, 
Quadram's eRAM BO Column 
Card; & the Novation Appie Cat II 
We also carry the Franklin Ace 
1000 å Ace 1200 OMS personal 
computer systems 

Call (803) 867-8855 tor 
intarmalion; call (800) 343-0728 
lor prices & orders. 


information/Orders: 

(G03] 881-9855 
Orders Only: 

(800) 343-0726 


Mo Hidden Charges: 
9 You gel FREE shipping on all 
ordera wilhin the 48 states. 

a iYe never charge extra l'or credit 
card purchases. 

ecCredil cards are not charged 
until order 14 shipped 

e We accept CODs up to $1000 
jadd $10 handling lee per order) 
payable with certified check or 
money order. 

* Easy payment terms: We accapl 
all major cred)! cards, certified 
checks, money orders, company 
chacks or personal checks (allow 
21 days for personal checks} 

è Wo haye a $50 minimum der. 
& Company Purchase Orders are 
accepted on a limited basis & 
upan approval only. Sorry, no APO 
ot loreign orders accepled. 

€ All Gur equipment is shipped 
with full manulecturer's warranty, 
We are an authorized dealer lor 
ali products wa sell to insure full 
warraniy support, & we're autho 
rized for warranty work on a 
number of printers We atao oller 
extended warranty plana for many 
printers. 

e We prepared [his ad in January, 
A prices do change, 80 call to 
verily Them. 

è Our Computer Showroom ia 
now open in Amherst, New 
Hampshire, five miles wast of 
Neshus tone hour fram Boston) 


& For a catalog, send 
$1 with your name, 
address & the type of 
computer you own. 


«HIGH TECHNOLOGY AT AFFORDABLE PRICES 
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ORYX SYSTEMS, INC. 
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425 First Street 
PO, Box 1961 
Wausau, WI 54401 


*For technical information and 
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and much more. 


We welcome: 


» COD (Add $2.00 per shipment. Cosh or certified check required.) 
P Viso, MosterCharge & Americon Express. (Add 4%.) 


b Checks. (Allow 1-2 weeks for clearing.) 


Working Hours: 
Mon.- Thurs. 8:30-5:30 e Fn. 8:30 - 6:30 
Sat, 10:00-2;00 » Central Time 
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ADDS VIEWPOINT from your point of view 


IF YOUR COMPUTER GAN HANDLE 
ANOTHER TERMINAL, HERE'S THE 
TERMINAL IT SHOULD HANDLE. 


Now that many desk-top micros are multi-user, 
you can add an inexpensive Viewpoint® terminal 
to dramatically increase your micro's productivity. 
For more powerful computers, the ADDS Viewpoint 
puts power on every desk at substantial savings. 


Even though the ADDS Viewpoint is very inexpen- 
Sive, it is still packed with features. The screen tilts 
for comfortable viewing. Detachable stepped and 
sculptured keyboard. Numeric pad, cursor control 
keys and three discrete function keys. Character 
highlighting (blinking, underlining, reverse video, 
half or zero intensity). Full 24 lines by 80-character 
screen with 96 displayable ASCII codes. There 
are even optional keycaps for foreign languages. 


Viewpowl 's a registered trademark of Applied D«oial Data Systems Inc. 
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All this, with EIA RS-232-C or CCITT V.24 
communications interfaces. 


ADDS has a complete line of Viewpoint terminals, 
offering color, IBM compatibility (monochrome or 
color) and exceptional intelligence. Ask your 
ADDS dealer for details. 


Quality, features, functions, competitive price. . . 


IT ALL ADDS UP 


Applied Digital Data Systems Inc 
A Subsidiary of NCR Corporation 
100 Marcus Blvd., Hauppauge. NY 11788 — (516) 231-5400. 
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The Art of Benchmarking 


Printers 


New tests of speed are needed for dot-matrix and daisywheel units 


Developing good benchmarks for 
computer systems is not an easy task, 
but benchmarking computer printers 
is not much simpler. Even if you limit 
the evaluation to units with list prices 
under $3000, which excludes the 
more expensive “page” and “line” 
printers, the task is still complex 
because of the great variety of dif- 
ferent functions available on today’s 
printers. 

Benchmarking efforts can be divid- 
ed into two principal areas because 
of the different natures of dot-matrix 
and fully formed character printers. 
Dot-matrix types are most popular 
among personal-computer users and 
provide an economical and flexible 
output with reasonable quality. Fully 
formed character printers, which 
generally include the more costly and 
slower units, provide excellent letter- 
quality output and are popular 
among companies and professionals 
who require high quality in their 
business correspondence. The main 
distinction is, however, the printing 
technologies employed; two sets of 
benchmarks are required. 

In this article, I'll document the 
development of two sets of bench- 
marks, one set applicable to dot- 
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matrix printers and the other to fully 
formed character (daisywheel) print- 
ers, You'll also find a detailed discus- 
sion of the rationale behind each ap- 
proach and, finally, how several dot- 
matrix and daisywheel printers per- 
formed when subjected to these tests. 
The actual benchmark listings and 
test texts are included so you can put 
your printer through its paces and 
make some comparisons of your 
Own. 


Two sets of 
benchmarks are 
required: one for dot- 
matrix printers and 
one for daisy wheel 
printers. 


Dot-Matrix Printers 

Dot-matrix units employ a printing 
technique in use for nearly two dec- 
ades. The printhead has an array of 
small pins that are independently 
propelled against an inked ribbon, 
transferring dots onto the paper 
behind them. Each pin is activated by 
an electromagnetic field controlled by 
the printhead's control electronics. 
Depending on control codes, one or 


more pins of the array can be ac- 
tivated at the same time, producing 
a single dot or a pattern of dots 
aligned vertically. By moving the 
printhead horizontally, it is then pos- 
sible to print a line of characters 
formed by a controlled pattern of dots. 

The basic technology of creating 
characters through dot patterns is 
responsible for both the high flexibil- 
ity and the limited quality of dot- 
matrix printers. The flexibility stems 
from the fact that the same array of 
pins can be used to print any charac- 
ter without waiting for the mechani- 
cal rotation of a specific character to 
a printing position. The reduction in 
printing quality comes from the dis- 
crete nature of the dot pattern used 
to approximate the shape of each 
character. 

Flexibility and quality take on dif- 
ferent meanings for each dot-matrix 
printer. Setting aside each printer's 
mechanical tolerances in the print- 
head positioning system (the shaft- 
to-bearing relation is important 
because of potential disturbing 
vibrations during the head motion), 
the main element that determines 
printer flexibility and quality is the 
pin array. 
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Older or less expensive dot-matrix 
printers use a seven-pin, one-line ar- 
ray to generate characters from a 5 by 
7 dot matrix (each character is a pat- 
tern of dots in a cell 5 dots wide and 
7 dots high). These units are not very 
flexible because the combinations of 
dot patterns available in such a small 
matrix is very limited. For instance, 
a 5 by 7 matrix doesn't provide de- 
scenders, forcing lowercase letters 
such as g, j, p, q, and y into unnatural 
shapes. Almost all modem dot- 
matrix printers use a nine-pin in-line 
array and form characters from a 
minimum 7 by 9 matrix. This pro- 
duces true descenders and a closer 
approximation of traditional charac- 
ters. Print quality is improved by the 
denser pattern of dots whose in- 

dividual boundaries are less visible 
than those from a 5 by 7 matrix, 

The introduction of nine-pin in-line 

arrays has been a major improvement 
in dot-matrix printers and has result- 
ed in new capabilities that have great- 
ly expanded their flexibility. For in- 
stance, selecting an appropriate pat- 
tern, in conjunction with appropriate 
horizontal stepping, it is now possi- 
ble to have compressed or empha- 
sized boidface and double-width 
characters. In the emphasized mode, 
a printer moves in smaller steps, 
forming characters out of a horizon- 
tally denser matrix (e.g., 18 by 9). In 
order to achieve even better print 
quality and compete with the more 
expensive and slower fully formed 
character printers, several modern 
dot-matrix printers also use a double- 
pass approach or adopt special print- 
heads with nine or eighteen "stag- 
gered" pins. 

The double-pass approach prints a 
line in a first pass and, after a tiny 
vertical shift, reprints the same 
characters over the same line. This 
technique provides a near-letter- 
quality output at the expense of pet- 
formance. Double-pass printing 
means at least half-speed printing, an 
often acceptable compromise when 
the basic printing speed is 100 cps 
(characters per second) or more, as in 
almost every modern dot-matrix 
printer. Some units also offer a sort 
of combination of emphasized and 
double-pass modes that provides a 
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“correspondence” quality in which 
characters are formed from an 18 by 
18 or larger matrix. 

To achieve both correspondence 
quality and high speed, some dot- 
matrix printers employ printheads 
with staggered pins capable of print- 
ing overlapping dots. The final effect 
is similar to that achieved with a dou- 
ble pass but without any perfor- 
mance penalty. 

Although 9-pin staggered heads 
have been adopted by some printer 
manufacturers, better results often 
are Obtained with 18-pin staggered 
heads. These include two 9-pin 
arrays located side by side with a 
half-dot vertical shift. With these 
heads, the second array's pins hit ex- 
actly in the boundary position of the 
first array's pins. Besides providing 
correspondence-quality capabilities 
at full speed, 18-pin staggered heads 
Offer an even higher flexibility in the 
patterns used for characters. 

This brief discussion on the dif- 
ferent printheads shows that a com- 
parison among printers based ex- 
clusively on speed has limited mean- 
ing. To have a more accurate picture 
of a particular printer's true capabil- 
ities, it is necessary to take into con- 
sideration some elements of quality. 
Because a low-quality seven-pin 
printer has the same speed as a near- 
letter-quality 18-pin staggered unit 
doesn't mean that the two printers 
are comparable from a user's point of 
view. The first unit might be used 
only for rough-draft printouts and 
the second might be used for busi- 
ness correspondence, two activities 
with very different values for the 
user. 

In designing these benchmarks, 1 
have tried to account for this inequal- 
ity by including tests for correspon- 
dence printouts. You should put 
equal care into evaluating the results. 
Remember that any benchmark, no 
matter how well designed, is only an 
approximate quantitative comparison 
that does not take into account very 
important subjective elements that 
can be of much greater importance. 
Furthermore, even the quantitative 
results are only an approximation, 
with several limits imposed by some 
technological restraints. 


For instance, I had to face the prob- 
lem of printers' buffers. Modern 
printers have an internal buffer that 
accepts a certain amount of data from 
the system at high speed, enabling 
functions such as bidirectional and 
double-pass printing. 

A 128-character buffer may be 
enough for these functions, but 
several printers offer buffers as large 
as 48K bytes. Such buffers let a 
printer store an entire document in 
its memory, leaving the system free 
to start a new job while the printer 
outputs the previous document from 
its own memory. From the systems 
point of view, the printer has done its 
work once it has acquired the whole 
document in its memory. If you write 
à benchmarking program using the 
system's clock, the result for a 48K- 
byte buffered printer might be 
astonishing (something in the order 
of thousands of characters per sec- 
ond). 

Without underestimating the im- 
portance of huge printer buffers, I 
have decided to base my measure- 
ments on "physical" printing times 
rather than on “logical” printing 
times, Such a choice might obviously 
underrate the real operating perform- 
ance of a highly buffered printer but 
is a necessary step in a realistic 
printer benchmark. After all, several 
operating systems offer spooling cap- 
abilities that provide an almost zero 
logical printing time, but this doesn’t 
mean that users have no interest in 
physical printing time. 

Another major problem I had to 
face in these benchmarks is the soft- 
ware support for each printer's con- 
trol codes. Activating an advanced 
functionality in a modern printer re- 
quires the transmission of one or 
more control codes to tell the printer's 
controller that a certain operating 
mode is to be used. Control codes are 
needed for underlining, for italics, 
and for each of the printing modes 
selectable (emphasized, double-pass, 
enlarged, compressed, etc.). 

Unfortunately, no standard has yet 
emerged in the chaotic area of dot- 
matrix printer controllers; each 
manufacturer uses different codes. 
With IBM's recent support of certain 
control codes, a tentative de facto 
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TO ORDER CALL (415) 459-1282 e TOLL FREE (800) 533-3012 CA (800) 533-3011 USA 
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Save $$ and Make Sense to Smart 

Buyers Who Know What They Want!! 
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standard appeared to be emerging, 
but the industry is still plagued by 
control-code incompatibilities. From 
a user's standpoint, this means that 
a certain software package fully sup- 
ports some printers and offers only 
basic functions on other printers. À 
word-processing program, for exam- 
ple, might take advantage of the im- 
mediate underlining capabilities of a 
popular printer (such as the Epson) 
and might not take advantage of a 
similar capability in a different 
printer because its control codes are 
incompatible. On the first printer, an 
underlined line then might be print- 
ed at full speed; on the second 
printer, it might require a continuous 
output of a character and subsequent 
over-strike with the underline 
character. If benchmarked in such an 
environment, the second printer 
might very well show a comparative- 
ly poor performance even though its 
intrinsic capabilities are equal to the 
first one's, 

In the absence of a clear industry 
standard, I didnt want to penalize 
any printer manufacturer choosing a 
specific set of control codes, so these 
benchmarks had to be executable 
with any unit, no matter how exotic 
its control codes. As a direct conse- 
quence of this choice, I had to give 
up my original idea of using a 
popular word processor and a pop- 
ular spreadsheet for some of the 
tests. Depending on the program 
chosen, some printers would have 
been directly supported and others 
would not, which is an unjust and 
discriminatory approach to bench- 
marking. Word-processing and 
spreadsheet printout simulations 
therefore have been conducted direct- 
ly with some simple BASIC programs 
that set the appropriate control 
characters and then print a series of 
lines of text. 

Thanks to the nature of dot-matrix 
printing, there is no difference in 
printing one certain sequence of 
characters and then a different se- 
quence of other characters. This fact 
lets us use strings of regular charac- 
ters without having to select a se- 
quence in which the frequency of 
each different character approximates 
its frequency in typical English. This 
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is the main issue in benchmarking 
fully formed character printers. In 
these benchmarks I have chosen the 
character A, but any other letter will 
provide similar results. 

In designing the following 14 
benchmarks, I have tried to utilize the 
fundamental capabilities of today's 
dot-matrix printers to evaluate their 
performance. The advertised printing 
speeds are generally higher than the 
measured ones. This depends on the 
different benchmarking procedures 
used. Manufacturers measure their 
units performances at full speed, 
without taking into account accelera- 
tions and decelerations at the begin- 
ning and end of a line. I have viewed 
performances from the user's per- 
spective, which means that accelera- 
tions, decelerations, and even car- 
riage returns and linefeeds have to be 
considered for a more realistic esti- 
mate of a printer's performance. 


Bench 1 

The first test, which stresses the ac- 
celeration/deceleration and linefeed 
capabilities of a printer, is the output 
of a single character at the beginning 
of a line and the repetition of the pro- 
cess on new lines 50' times. Almost 
all units, even if intelligent and 
capable of printing in a bidirectional, 
optimized way, struggle pretty hard 
in order to minimize the delays con- 
nected with the repetitive starts, 
stops, and linefeeds of this test. This 
obviously is unfair when measuring 
petformance in terms of the rate of 
characters per second. Nevertheless, 
this test shows immediately some 
sharp behavioral differences among 
apparently similar printers and can 
be useful as a first element of com- 
parison. 


Bench 2 

Extending the Bench 1 test, I print 
a string of 10 consecutive As at the 
beginning of a line and repeat the 
process for 50 lines. In some printers, 
the time required to complete this 
test is just a little longer than the time 
for Bench 1. This shows clearly that, 
for shart lines, the overhead induced 
by accelerations, decelerations, and 
linefeeds is much more important 
than the theoretical printing speed. 


Bench 3 

As a further extension of the 
previous tests, I print a string of 20 
As at the beginning of a line and 
repeat the process for 50 lines. This 
test, besides providing a logical con- 
tinuity with the two previous ones, 
is useful in estimating throughput in 
applications such as label-printing 
with a single-label horizontal format. 
BASIC-language listings with short 
lines are also approximated by this 
test. As the printers work at full 
speed in the middle of the string, the 
cps rating improves, although it is 
still far from the "official" rates. - 

Comparing the times for Bench 2 
and Bench 3, it's interesting to note 
that the additional 500 characters in- 
volved in the second test require only 
a few additional seconds to be 
printed. Dividing 500 by the result of 
the subtraction between Bench 3's 
and Bench 2's times, you can obtain 
a fitst estimate of the "full-speed" 
theoretical performance of a printer. 
In general, this speed is at least equal 
to the advertised one, which means 
that the manufacturers are not 
“cheating.” As I have already said, the 
companies are simply measuring the 
printing speed in a theoretical way. 


Bench 4 

I print a string of 40 As and repeat 
the process the usual 50 times. This 
text can be used as an approximation 
for a typical listing. Again, increasing 
the number of printed characters per 
line, the measured performance 
shows a significant improvement, 
sometimes reaching 70 percent of the 
advertised speed. 


Bench 5 

By printing a string of 60 As 50 
times on consecutive lines, I am able 
to approximate a general text print- 
out. The measured performance 
shows a further increase, with some 
printers hitting 75 to 80 percent of the 
rated speed. 


Bench 6 

Going to 80 characters per line, the 
maximum line length for the most 
popular dot-matrix printers (operat- 
ing at the standard 10 pitch), I print 


accounts payable and receiv- 
able, payroll, inventory control 
and order entry. 
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50 lines of As. Several printers per- 
form at 80 to 85 percent of the official 
speed, which, after all, is not too bad 
when you consider that it includes all 
the necessary starts, stops, and line- 
feeds. Some printers, though, run at 
a lower performance ratio, often be- 
cause their paper-advance motor is 
not very fast or because they do not 
provide bidirectional printing. 

By comparing the times for Bench 
6 and Bench 3 it’s possible to get a 
better estimate of the abstract “full 
speed” of each unit. This is obtained 
by dividing 3000 (the number of 
additional characters) by the result of 
the subtraction between the times of 


A Guide to Tables 1 and 4 
The numbers in parentheses beneath the printer model numbers indicate the 


Bench 6 and Bench 3. As can be seen 
in table 1, this abstract "full speed" 
is in most cases even higher than the 
one claimed by the manufacturers. 


Bench 7 

After testing the straight printing 
speed with different length lines, it's 
interesting to see what happens 
when a printer operates on format- 
ted text, such as the output of a 
word-processing program, To emu- 
late this environment, I print 50 times 
a string composed of 10 blanks fol- 
lowed by 60 As. In this way, I can ap- 
proximate typical letter text with two 
10-character margins on both sides. 


advertised printing speed in characters per second (cps). The numbers tn the shaded 
columns are the times (minutes:seconds) it took the printers to complete specific 


| tests. The numbers in the adjacent, unshaded columns are the approximate print- 


ing speeds in characters per second for each test. 


Epson MX-80 Epson AX-80 Epson FX-80 Diablo 11 


Intelligent printers, with logic- 
seeking and look-ahead capabilities, 
can analyze a buffer’s content and op- 
timize the printing path by skipping 
the leading blanks. Less intelligent 
units can't do so and will “print” 10 
consecutive spaces at the beginning 
of each line, using a significant (10 to 
15 percent) overhead. 

As shown in table 1, some intelli- 
gent units print the 70-character 
strings (with 10 leading spaces) of 
this Bench 7 in the same amount of 
time required to print the 60-charac- 
ter strings of Bench 5. This confirms 
that those units recognize leading 
spaces and optimize their printing 
paths accordingly. 


Bench 8 

Stressing even more the logic- 
seeking capabilities of modern dot- 
matrix printers, I have designed a 
benchmark in which a short string of 


Okidata 82A Okidata 92 


Banch 1—Print 
A on 50 con- 
secutive lines 


Bench 2— 
Print a string of 
10 As on 50 
lines 


Banch 3— 
Print a string of 
20 As on 50 
lines 


Bench 4— 
Print a string of 
40 As on 50 
lines 


Bench 5— 
Print a string of 
60 As on 50 
lines 


Bench 6— 
Print a string of 
80 As on 50 
lines 


Bench 7— 
Print a string of 
10 spaces and 
60 As on 50 
lines 


(80) 
00:18 2.8 


00:23 21.8 


00:30 33.3 


00:43 46.6 


00:55 54.5 


01:08 58.8 


00:55 63.6 


(100) 
00:17 29 


00:22 22.7 


00:27 37.0 


00:38 51.3 


00:51 58.8 


00:62 64.5 


00:51 68.6 


(160) 
0013 3.8 


00:16 31.2 


00:21 47.6 


00:29 69.0 


00:37 81.1 


00:45 88.9 


00:37 94.6 


(100) 


00:08 


00:13 


00:18 


00:40 


6.2 


$5.6 


69.0 


75.0 


78.4 


B5.4 


(120) 
001 45 


00:12 


41.7 


62.5 


00:24 


83.3 


00:32 


93,8 


00:40 100.0 


00:32 109.4 


(160) 
00:16 3.1 


0032 41.7 


00:15 86.7 


00:21 


85.2 


00:28 107.1 


00:36 111.1 


00:28 125 


IDS 480 
(110) 


00:12 42 


00:16 31.2 


00:20 50.0 


00:30 66.7 


00:39 76.9 


00:48 83,3 


00:39 89.7 


Table 1: The results of running the 14 benchmarks for dot-matrix printers on eight members of the dot-matrix family. 
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Gemini 10X 
(120) 


00:33 3.8 


00:17 29.4 


00:22 45.5 


00:33 60.6 


00:42 71.4 


00:52 76.9 


00:43 81.4 


characters (10 As) appears in different 
positions on five consecutive lines. In 
the first line, the string is printed in 
positions 6-15; in the second, in posi- 
tions 16-25; this continues until the 
fifth line, in which the string is 
printed in positions 46-55. In each 
line, leading and trailing spaces fill 
the “free” areas from positions 1-60. 
A loop repeats this sequence 10 
times. 

A clever unit will print the first 
string, stopping at position 15, per- 
form a linefeed, and continue print- 
ing the second string from positions 
16-25. The printer will then perform 
a new linefeed and start printing the 
third string from position 26. A simi- 
lar technique will be used for the 
fourth and fifth lines. À not-so-intel- 
ligent unit, not recognizing the op- 
timized "stair-step" pattern, will in- 
stead print some of the blanks. A 
printer without any logic-seeking 


Bench &— 00:32 93.8 
Print 10 times 5 

strings of 50 

spaces and 10 

As with different 

displacement 


Bench 9— 

Print a string of 
B allernale 
groups of 5 
spaces and 5 7s 
on 50 {ines 


01:05 61.5 


Bench 10— 01:38 31.2 
Same as Bench 
5 but with em- 
phasizad mode, 
ie, 18by 9 
matrix 

Bench 11— 02:33 19.6 
Sama as Bench 

5 but in double- 

pass mode, i.8., 

9 by 1B matrix 


Banch 12— 
Same as Bench 
5 but in cor- 
respondence 
mode 


03:53 12.9 


01:04 46.9 


01:07 29.9 


4 but in double- 
width mode 


00:32 93.7 


00:60 66.7 


01:30 33.3 


02:04 24.2 


03:28 14.4 


01:01 48.2 


01:02 32.3 


capability will print all leading and 
trailing blanks, with an execution 
time similar to that of Bench 5. 


Bench 9 

Another interesting printing exam- 
ple is the simulation of a typical 
spreadsheet output with a regular 
table of numbers evenly spaced in 
rows and columns. To evaluate the 
printers’ behavior in such a case, the 
benchmark prints a string with an 
alternate sequence of five spaces and 
five 1s 50 times. This process prints 
a table of 50 rows and 10 columns, 
each column being 10 characters wide 
and composed of a five-digit right- 
aligned number (11111) preceded by 
five spaces. Intelligent printers with 
good look-ahead capabilities will 
recognize each five-space sequence 
and will skip at high speed to the 
nearest digit. Intelligent printers 
without this capability will optimize 


00:31 96.8 


their path more simply, avoiding the 
first five spaces of each row. Less in- 
telligent units will print each line just 
as if it were a regular 80-character 
sequence. 


Bench 10 

All the benchmarks described in 
the preceding pages were conceived 
for the basic operating mode of 10 
characters per inch (cpi) with the 
standard character set. So far, no 
compressed, double-width, empha- 
sized, or double-pass operating 
modes have been considered in the 
benchmarks. Because they are rele- 
vant to some users, I have included 
five additional benchmarks dealing 
with these advanced capabilities. 
Although the modes tested are fair- 
ly common, some printers don’t sup- 
port them. For these units, the table 
of results indicates N/A (not avail- 


able). In this test, after setting the 
Text continued on page 203 


00:21 142.8 00:26 115.4 00:18 186.7 00:32 93.7 00:36 83.3 


00:43 99.0 00:53 75.5 00:39 102.6 00:35 114.3 00:46 87.0 00:51 78.4 
01:01 49.2 N/A N/A N/A NIA 01:09 43.5 
01:47 28.0 N/A N/A 01:13 41.1 N/A 01:44 28.8 
02:36 19.2 02:35 19.4 N/A 01:52 26,8 00:52 57.7 02:36 19.2 
00:44 68.2 00:41 73.2 00:32 93.8 00:29 103.4 00:39 76.9 00:48 62.5 
00:41 48.8 00:50 40.0 00:41 73.2 00:37 54.1 00:49 408 00:57 35.1 
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Listing 1: Dot-matrix printer benchmarks 1 through 9 in BASIC. The text discusses benchmarks 10 through M, which use benchmarks 
4 and 5 in emphasized, double-pass, correspondence-quality, compressed, and double-width modes. Results of these benchmarks on three 
typical dot-matrix printers are shown in table 1. 


10 
=Q 


FOR I=1 TO 50 


LPRINT "A" 
NEXT I 
FOR Is1 TO SO 


LPRINT "AARAAAAAAA " 
NEXT I 


FOR Iz1 TO 50 
LFRINT “AAAAAAAARAARARAARAARA" 
NEXT I 


FOR Iz1 10 50 
LPRINT "AARAAAAAARAARAARARAARAAAAAAARARAAARARAAARAARAA " 
NEXT I 


FOR I=1 TO So 
LEOIN? “AAAAAARAAAAAAAAAARGAAAAAAAARAAAAARRAAAAAAARARARRARAAAARAARABRE © 
NEXT I 


FOR I=1 TD 50 
LFRINT "ARAARARAAARARARAAARAAARARAARAAAAAAAABRARARRAARAAARAAAAABRAAARAAAAAAAA 


FAP AARAAAR AARAARAARAA" 


30 


10 
20 


NEXT I 


FOR I=! TO 50 
LPRINT “ PARA RAR RBA BAR ABR AE SAAR SRA RAR AAR AAR AAA AAO AR AA OBO O 4A 


RARAAAAAAA " 


ZQ 


NEXT I 


FOR I=1 TO 10 

LPRINT" AAR AAARAAA " 
LPRINT" AAAAAAARAA " 
LPRINT" AAR RAARAAA " 
LPRINT" EBARARAAAAS - 
LFRINT" AAAAAARAAAĜ ? 
NEXT I 


FOR 1-1 TO SO 


LPRINT" 11111 11111 11111 11111 11111 11111 
11111 11111" 
NEXT I 
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Text continued from page 199: 

printer into emphasized mode, I 
printed a string of 60 As on 50 con- 
secutive lines, as in Bench 5. 

In emphasized mode, the print- 
head moves in smaller steps, forming 
a character from a horizontally 
denser matrix. This produces a 
better-quality printout but at the ex- 
pense of speed, as is clearly indicated 
by the results. This benchmark, 
when compared to the similarly 
structured benchmarks that follow 
for fully formed character printers, 
gives you a good idea of the com- 
parative performance of a dot-matrix 
printer operating in "quality" mode 
and a fully formed character printer 
operating in its native high-quality 


mode. 


Bench 11 

A popular approach used by dot- 
matrix printers in order to obtain a 
better output quality is to print a line 
and, after a very small vertical shift, 
reprint the same characters on top of 
it. In this way, characters are printed 
from a denser matrix, which provides 
a better quality. In order to test the 
performance penalty caused by this 
operating mode, after setting it, I 
once more printed a string of 60 As 
on 50 consecutive lines. The bench- 
mark's results show clearly that the 
throughput is, in general, a little less 
than half the standard one. 


Bench 12 

Some printers let the user select an 
operating mode in which empha- 
sized and double-pass modes are 
combined to obtain an even denser 
dot matrix and, consequently, a bet- 
ter correspondence quality. After this 
mode is set, this benchmark prints 
the usual string of 60 As on 50 con- 
secutive lines. Suffering from a dou- 
bie overhead, the printers that use 
this sophisticated operating mode 
often perform slowly but sometimes 
compensate with outstanding print 


quality. 


Bench 13 

Most printers offer a compressed 
operating mode that fits 132 charac- 
ters in an 8-inch line. This operating 
mode sacrifices part of the quality 
available in the standard printing 


«— Circla 460 on inquiry card. 


mode but shouldn't generate any ad- 
ditional overhead. Bench 13, based 
on the traditional string of 60 As 
printed on 50 consecutive lines, con- 
firms that the printing time in com- 
pressed mode is often roughly equiv- 
alent to the printing time in standard 
mode. 


Bench 14 

In order to test the double-width 
mode, I first activated it with the ap- 
propriate control codes and then 
printed a string of 40 As on 50 con- 
secutive lines, just as I did in Bench 
4. As standard double-width charac- 
ters use a horizontally expanded 
matrix (double the standard one), 40 
characters cover the entire 8-inch 
width of the standard European 
paper The benchmark's results 
demonstrate that, as expected, the 
printers' performance is almost half 
the basic one, estimated by Bench 4. 


Other Considerations 
Although I have examined and 
tested several printing possibilities, I 
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haven't covered the broad spectrum 
of possible applications and operat- 
ing modes of a modern printer. 

some modes (such as underlining, 
italics, slanted, etc.) haven't been con- 
sidered because, generally, they do 
not involve a performance degrada- 
tion of a printer. Their expected per- 
formance should be similar to the 
performance measured for the stan- 
dard operating mode. 

Some modes, obtainable through a 
combination of basic operating 
modes (such as double-width com- 
pressed) offer performances that can 
be estimated by joining the bench- 
marks’ results for their basic 
elements. Other modes, such as 
high-resolution graphics, have not 
been considered because only a few 
of today's printers provide good 
graphics support as standard. Those 
that do show a large resolution 
variability that might have penalized 
the units with densest dot resolution. 
Today, quality rather than quantity is 
the most relevant factor in graphics 
printing. This is probably also true 
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for correspondence printing and for 
several basic printing applications. 
Benchmarking, then, is only a way to 
acquire more information, not to 
make direct decisions based on quan- 
titative estimates. 


Fully Formed Character Printers 
To analyze fully formed character 
printers, I have to take into account 
several new factors. These factors are 
not relevant to benchmarking dot- 
matrix units but are very important 
in evaluating the expected through- 
put of this group of printers. 
Nowadays, the most popular type 
of printer with fully formed charac- 
ters is the so-called daisywheel 
printer. This technology is based 
upon a printhead mechanism in 
which a small hammer hits a specific 
petal of a daisywheel. Each one of a 
typical daisywheel's 96 petals carries 
a solid font representation of a dif- 
ferent character, The characters im- 
age is transferred onto the paper after 
the petal is hit by the hammer, push- 
ing the character outline against the 
inked ribbon and onto the paper. 


When a character is to be printed, the 
daisywheel must be rotated so that 
the corresponding petal is positioned 
in front of the hammer. Only at this 
point can the hammer hit the petal. 

Rotation of the daisywheel requires 
a certain amount of time, correlated 
with the necessary angle of the rota- 
tion. When printing a sequence of 
the same character (e.g., a sequence 
of zeros), after an initial setting no 
additional rotational time is needed. 
In this case, the printer simply moves 
the printhead one position horizon- 
tally and prints the character without 
having to wait for any daisywheel 
rotation. When printing a sequence 
of different characters, the printer has 
to wait for the positioning of the ap- 
propriate petal in front of the ham- 
mer, an activity that is responsible for 
the slower speed of daisywheel 
printers. 

The need to rotate a mechanical 
printing element in order to select the 
character to be printed is common to 
all the fully formed character printers 
based on different technologies. 
These include original teleprinter- 


type units, the "ball" printers (IBM 
Selectric types), and the "artichoke" 
units, like the NEC Spinwriter. Given 
the existence and importance of this 
"rotational delay" in all the different 
types of solid-font printers, the appli- 
cation of benchmark patterns origi- 
nally developed for matrix printers 
makes very little sense. Not even an 
unscrupulous manufacturer of fully 
formed character printers dares to 
rate the speed of its units on the basis 
of repetitive, single-character bench- 
marks that would dramatically mis- 
represent their throughput. 

Any benchmark of a fully formed 
character printer has to take into ac- 
count a pattern of different charac- 
tets, conceived, if possible, in such a 
way as to be a good approximation 
of the real operating environment of 
the user. Unfortunately, the defini- 
tion of such a benchmark is not a 
trivial task. An elementary approach 
might be to print the whole charac- 
ter set on the daisywheel in order to 
exercise all the different rotations. Of 
course, the ordering of the characters 
in the sequence would deeply influ- 
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ence the results. To make the test a 
little more realistic, you might print 
the characters in a sequence created 
by a random-number generator with 
equal probability of occurrence for 
each character. Claude Shannon, 
called the father of information 
science, has termed this approach 
zero-order approximation. In The 
Mathematical Theory of Communication, 
written with Warren Weaver and first 
published in 1949, Shannon used the 
problem of approximating English as 
an example in his analysis of discrete, 
noiseless systems. 

The problem of optimizing tele- 
graphic transmissions brought Shan- 
non to the more general analysis of 
statistical properties of English, with 
results of great relevance to fully 
formed character printers. 

In telegraphy, as well as in printing, 
the messages to be transmitted or 
printed consist of sequences of char- 
acters. As Shannon notes, “These se- 
quences are not completely random. 
In general they form sentences and 
have the statistical structure of, say, 
English. The letter e occurs more fre- 
quently than q and the sequence th 
more frequently than xp, etc.” The 
statistical structure of text has been 
used to optimize transmission; short 
symbols replace frequently occurring 
letters (the letter e is a single dot), and 
longer ones replace infrequently oc- 
curring letters (q, x, and z are 
represented by longer sequences of 
dots and dashes). 

Similar knowledge of the statistical 
properties of English text has been 
used with fully formed character 
printers to optimize the rotational 
delays of daisywheels and other units 
with rotating printheads. Because the 
character e is used most frequently in 
English (after the "space"), it has 
been placed in a position to result in, 
on the average, the lowest rotational 
delay. All other characters have been 
arranged according to their frequen- 
cy of use, with a few exceptions re- 
lated to some physical restraints of 
the daisywheel. (It is sometimes dif- 
ficult to fit big characters in adjacent 
petals without potential mechanical 
interference.) 

With all this in mind, it is apparent 
that a more realistic test than the 
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zero-order approximation must take 
into consideration the relative fre- 
quency of each character in the 
English language. In the first-order 
approximation of English, each 
character has its own probability of 
occurrence according to the statistical 
analysis of average English text. The 
random-text generator that creates 
the benchmark sample to be printed 
takes into account these different pro- 
babilities. With this approach, the 
benchmark becomes more realistic 
and, if the probabilities are really 
representative of average English text, 
the benchmark can approximate the 
real performance of the fully formed 
character printer being tested. 

Not satisfied with the first-order 
approximation obtained with in- 
dependent characters "weighted" 
with frequencies of appearance in 
English text, Shannon decided to 
study a second-order approximation 
that considers the probabilities of se- 
quences of two letters (digrams). 
From statistical studies of the lan- 
guage, it is known that the digrams 
jb or jc never occur in English and 
that th and ed occur very frequently; 
it is possible to achieve a better 
statistical approximation, along with 
a potentially better optimization. 

In the second-order approximation 
of English, the random-text generator 
considers not only the different fre- 
quencies of each character but also 
the probabilities of a character follow- 
ing the preceding one. The bench- 
mark text will have a digram structure 
the same as in English and will be an 
even better approximation of real 
text. In the case of my benchmark, 
the second-order approximation 
reflects the correct character se- 
quences of the English language and 
eliminates unrealistic sequences such 
as jb, jc, and the many others that can 
be generated by the first-order ap- 
proximation random-text generator. 

Of course, a similar approach to the 
one followed for the second-order ap- 
proximation can be adopted for a 
third-order approximation, based 
upon the frequency of three-charac- 
ter sequences (trigrams). Fourth- 
order approximations can be ob- 
tained for four-character sequences 
and so on for fifth- , sixth- , and, gen- 


erally, nth-order approximations. In 
practice, highly accurate approxima- 
tion results are almost impossible to 
obtain due to the exponential growth 
of the frequency matrixes. A fourth- 
order correlation matrix for a 96-char- 
acter set would include 96! 
(84,934,656) elements, each a floating- 
point number indicating the frequen- 
cy of a certain tetragram. Obviously, 
then, even a large number-crunching 
supercomputer could have trouble 
with such a huge matrix. Moreover, 
for the purpose of this article, the im- 
provement in the benchmark's ap- 
proximation of reality obtained by go- 
ing to third- and fourth-order approx- 
imation would be only minimal. 
After all, the main concern here is the 
rotational delay from one character to 
the following one while maintaining 
correct frequencies of character oc- 
currence and correct two-character 
sequences. 

Rather than face the huge complex- 
ities of fourth-order approximations, 
Shannon decided to adopt a different 
approach, leaving the character level 
and passing to the word level. In- 
stead of approximating an English 
text with random sequences of char- 
acters, he decided to make an ap- 
proximation with random sequences 
of English words. Again, you can 
follow a zero-order approximation 
approach by choosing random words 
from a dictionary as if their fre- 
quencies were equal. A better ap- 
proach, though, is a first-order word 
approximation, in which words are 
weighed by the random-text genera- 
tor according to their frequency of oc- 
currence in average English. An even 
better approach is a second-order 
word approximation that takes into 
account the word frequency and the 
probability of a word to follow 
another word. 

Ás an example of this second-order 
approach, Shannon supplies the fol- 
lowing nonsense sentence: The head 
and in frontal attack on an English 
writer that the character of this point 
is therefore another method for the 
letters that the time of whoever told 
the problem for an unexpected. 

This sentence, which Shannon 
uses as an example of statistical ap- 
proximation to ordinary English text, 


(1a) 


The head and in frontal attack on an english writer that the character of this 
point is therefore another method for the letters that the time of who ever told 
the problem for an unexpected. The head and in frontal attack on an english writer 
that the character of this point is therefore another method for the letters that 
the time of who ever told the problem for an unexpected. The head and in frontal 
attack on an english writer that the character of this point is therefore another 
method for the letters that the time of who ever told the problem for an unexpected, 


(1b) 


The head and in frontal attack on an english writer that the 
character of this point is therefore another method for the 
letters that the time of who ever told the problem for an u 

nexpected. The head and in frontal attack on an english writ 

er that the character of this point is therefore another met 
hod for the letters that the time of who ever told the probl 

em for an unexpected. The head and in frontal attack on an e 

nglish writer that the character of this point is therefore 

another method for the letters that the time of who ever tol 

d the problem for an unexpected. 


Figure 1: The Shannon test (573 characters) at a width of 80 characters in 1a and 60 characters in Ib. 


has been adopted by almost all man- 
ufacturers of fully formed character 
printers for evaluating the perform- 
ance of products. Thus, the univer- 
sally adopted Shannon test for mea- 
suring the expected performance of 
a fully formed character printer is not 
a test p efully designed for 
benchmarking. It is only an adopted 
test, derived from an example in 
Shannon's book. When Shannon 
wrote his book, he had no intention 
of specifying a printer benchmark for 
1980s fully formed character printers. 

The main problems with the so- 
called Shannon average-English test 
are the incorrect statistical frequen- 
cies of characters with respect to 
average American-English text, and 
the use of a limited subset of charac- 
ters. How much this distorts the eval- 
uation of a fully formed character 
printers benchmark is hard to say, 
but it is obvious that the Shannon 
test is not at all the best possible 
benchmark for this type of printer. 

Before trying to define a better 
benchmark, however, it’s interesting 
to analyze in more detail the two 
main limits of the Shannon test. To 
do so, I considered the version of the 
test used by Diablo Systems Inc. (see 
figure 1). By counting the occurrence 
of each alphabetical character (plus 
"space"^) in Shannon's test, I obtained 
the data shown in table 2, column 3. 
This frequency data then can be com- 


pared with several other frequency 
data computed by linguistic and be- 
havioral researchers. 

Among the many efforts to estab- 
lish a "definitive" frequency count for 
words and characters in English, the 
most comprehensive work is the re- 


search done at Brown University and 
published in 1967 by H. Kucera and 
W. H. Francis, Computational Analysis 
of Present-Day American English. A 
huge amount of English text (approx- 
imately 1 million words) from a large 
variety of authors and sources 
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a 
b 
c 
d 
e 
f 
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n 
} 
j 
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Y 
W 
x 
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Table 2: A comparison of character frequencies for the four daisywheel-printer tests discussed 
m the text. 
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Figure 2: American English average character Frequency compared with the Shannon test. 


(literature, newspapers, etc.) was 
analyzed and a frequency count 
made for each of the approximately 
40,000 different words. 

In 1976, R. Solo and J. King, from 
the University of Idaho and the 
University of Chicago, respectively, 
published a character-oriented fre- 
quency analysis based on the word 
list of Kucera and Francis. Here's an 
example of the procedure for count- 
ing total frequency of characters. The 
word nole has a frequency of 127 per 
million. The frequency totals for the 
letters 71, o, t, and e are incremented 
by 127. This procedure was used for 
each word on the Kucera and Francis 
list. 

Unfortunately, the analysis by Solo 
and King on character, digram, and 
trigram frequencies, developed to 
analyze the structure of words, 
doesn't take into account the "space;" 
a very important element in a 
printers benchmark. This unfor- 
tunate omission can be corrected in 
the table for character frequencies by 
inserting a mathematically deter- 
mined space frequency and by recal- 
culating all the other frequencies 
accordingly. 

A correct space frequency for the 
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bopa 


English language can be computed 
from the same work by Kucera and 
Francis that was used by Solo and 
King for their frequency counts. 
Dividing the 4,576,585 characters in 
the sample by its 953,456 words re- 
sults in an average ward length of 4.8 
characters, which can also be used as 
a letter-to-space ratio. Recomputing 
the Solo and King frequencies and 
including spaces results in the data 
shown in column 4 of table 2, which 
might be considered the best basic 
frequency count for the purposes of 
this article. Comparing this data with 
that calculated from the Shannon test 
(see figure 2), it's evident that Shan- 
nons sample is not a particularly 
good approximation of character fre- 
quencies in average English text. 
Since 1948, when Shannon wrote 
his book, computers have greatly 
simplified the statistical analysis and 
simulation of text, and, taking advan- 
tage of such resources, it is certainly 
possible to define a better bench- 
mark. Following the pattern used by 
Shannon, it is possible to construct 
first- , second- , and third-order char- 
acter approximations based. on the 
work by Solo and King for character, 


digram, and trigram frequencies and 


first-order word approximations 
based on the work on word frequen- 
cies by Kucera and Francis. 

At this point, with a simple pro- 
gram based on a random generator 
that considers the different probabil- 
ities of each character, it is possible 
to create a first-order character ap- 
proximation of English text to be used 
as an alternative benchmark to Shan- 
nons test. The approximate 
1000-character text shown in figure 3 
is the result of such a weighted ran- 
dom-text generation and, although it 
is certainly not a piece of fine litera- 
ture, it can be used as a first alter- 
native benchmark. Analyzing its 
character frequencies, reported in col- 
umn 5 of table 2 and in figure 4, it is 
apparent that this first-order char- 
acter text offers a better approxima- 
tion of average English character fre- 
quencies than Shannon's test text. 

As previously discussed, second- , 
third- , and fourth-order character 
approximations would provide an 
even better sample text. Unfortu- 
nately, digram and trigram counts 
(tetragrams are not available) from 
Solo and King do not include spaces 
and, in this instance, there is no way 
to recompute relative frequencies as 
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The news is that the Juki Model 6100 printers are now 
available through a reliable network of industry profes- 
sionals strategically located throughout the country to 
give you the prompt, dependable sales and technical 
service you need. And Juki distributors are backed by a 
company who has been specializing in electronics tor 
over 25 years. 

So, contact the Juki distributor nearest you for the real 
undercover story on the best letter quality, daisy whee! 
printer around. 
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Figure 3: American English first-order random approximation (1000 characters). 


I did for single-character counts. 
Thus, it is not possible to create a 
second- or third-order character ap- 
proximation based on their extensive 
work. Other researchers, working on 
smaller samples, have fortunately 
considered spaces in their digram, 
trigram, and (also) tetragram counts 
and have been able to create second- , 
third- , and fourth-order random ap- 
proximations of English text. Among 
these researchers is W. R. Bennet Jr., 
whose work at Yale University re- 


sulted in the 1976 publication af Scien- 


Hfic and Engineering Problem-Solving 
with the Computer. In part of this 


book, Bennet considers the popular 
idea that enough monkeys, given 
enough time, could pound away at 
typewriters and eventually reproduce 
the great works of literature. 
Instead of messing with a multi- 
tude of monkeys working at type- 
writers, Bennet developed a series of 
simulation programs to do the same 
job in a much faster and neater way. 
An early program simulated a mon- 
key working on a traditional type- 
writer with equal probability for each 
character (zero-order approximation). 
Of course, even with the fastest com- 
puter, Bennet probably would still be 


waiting for a barely acceptable piece 
of literature resulting from this 
program. 

A second program introduced a 
virtual typewriter with a different 
probability for each character. For this 
simulation, Bennet used des 
from Act III of Shakespeare's Hamlet, 
a 35,224-character text. Even with this 
approach (as you can imagine look- 
ing at our own first-order approxima- 
tion text in figure 3), Bennet had lit- 
tle hope of obtaining a readable piece 
of literature, let alone competing with 
Shakespeare. Using more advanced 
virtual iters, capable of pro- 
ducing second- , third- , and fourth- 
order approximations, Bennet's 
^monkeys" showed significant im- 
provements, producing almost intel- 
ligible fourth-order text (90 percent of 
the words appear in an English dic- 
tionary). 

Thanks to Bennet's research, it is 
possible to use a fourth-order ran- 
dom (monkey) approximation of 
Shakespeare's Hamlet, which, in 
turn, is a good example (especially in 
literary terms) of English prose. Such 
a simulated text, as published by 
Bennet, is shown in figure 5. Com- 
paring this text's frequencies with 
those of Solo and King (see figure 6) 
reveals a closer similarity than in 
Shannon's text or in my own first- 
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Figure 4: American English average character frequency compared with first-order approximation. 


210 February 1984 © BYTE Publications Inc. 


order approximation. Consequently, 
I adopted this text as an additional 
benchmark for measuring the perfor- 
mance of fully formed character 
printers. 

So far I have considered only 
lowercase English text with a charac- 
ter set limited to the 26 basic charac- 
ters of the alphabet plus the space. 
But almost any actual text includes 
uppercase characters, digits, and 
punctuation marks. Periods, com- 
mas, and apostrophes generally have 
a higher frequency than characters 
such as 4, j, and x. Moreover, in 
almost all business letters and 
manuals, for which fully formed 
character printers are primarily used, 
digits have an appreciable frequency 
of appearance. 

Unfortunately, even with several 
visits to computer science, linguistics, 
and English departments at Stanford 
and the University of California at 
Berkeley, I couldn't find a good 
analysis of character frequencies that 
included capital letters, punctuation 
marks, and digits. A long computer- 
ized search through the comprehen- 
sive Language and Language Be- 
havior Abstracts DataBank didn’t 
solve the problem either, I also struck 
out with direct inquiries to com- 
panies such as Diablo, which prob- 
ably has this data but considers it 


proprietary. 
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Figure 5: Fourth-order approximation of Shakespeare's Hamlet (796 characters). 


Because I wanted to have at least 
one benchmark text with an ex- 
tended character set, I decided to cal- 
culate my own frequencies through 
a computerized analysis of an English 
text. For a change, I decided not to 
use Shakespeare or other classical 
literature but opted for a different 
kind of text: the on-line Unix 
manuals. This choice means that the 
sample benchmark I eventually ob- 
tained is not an approximation of 
average English but an approxima- 
tion of some technical computer 
literature; frequencies are skewed 
due to computer-jargon characters. 
Speaking of Unix, the frequencies of 
slashes and backslashes are much 
higher than in an average English 
text. Nevertheless, because a lot of 
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fully formed character printers are 
used to print computer-related 
manuals, reports, and articles, a 
benchmark approximating this en- 
vironment might be appropriate and 
interesting. 

In order to build a representative 
frequency table for the potential 256 
ASCII (American National Standard 
Code for Information Interchange) 
characters, I have analyzed (using a 
PDP-11/70) a sequence of over 1% 
million characters from the Unix on- 
line manuals. The results from this 
analysis are shown in table 3, which 
lists the frequencies for the 96 ASCII 
characters (codes 32 to 127) relevant 
for fully formed character printers. 
These frequencies have been recal- 
culated from the raw Unix analysis 
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Figure 6; American English average character frequency compared with fourth-order Shakespeare approximation. 
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Character ASCII Number Frequency Approximation Character ASCII Number Frequency Approximation 


space 32 29.694 28.300 P B0 0.313 0.100 
33 0.011 0.000 Q 81 0.007 0.000 
" 34 0.104 0.100 R 82 0.151 0.200 
# 0.016 0.000 S 83 0.448 0.300 
$ 36 0.019 0.000 T B4 0.397 1.000 
96 37 0.032 0.000 U B5 0.156 0.100 
& 38 0.007 0.000 V B6 0.022 0.000 
39 0.243 0,400 W 87 0.041 0.000 
40 0.441 0.800 x 88 0.092 0,000 
) ay 0,445 0,100 Y 89 0.055 0.000 
| JEN NN. "P 
+ 43 0.026 0.000 
44 0.554 0.800 \ 92 0.017 0.000 
. 45 0.463 0.500 ] 93 0.072 0.000 
46 0.975 1.300 , 94 0.008 0.000 
i 47 0.463 0.600 = 95 2.164 2,200 
0 4g 0.191 0.200 i 96 0.126 0.100 
i 49 0.490 0.400 a 97 4,350 4.500 
2 50 0.211 0.300 b 98 0.916 0.900 
3 51 0.082 0.000 c 99 2.067 2.200 
i ii ni m d 100 2.238 1.800 
; s m mes e 101 7,681 9.400 
6 54 0.038 0.000 [ 102 1.587 1.000 
7 55 0.048 0.000 g 103 1.061 1.500 
8 56 0.109 0.100 h 104 2.198 2.000 
9 57 0.027 0.000 i 105 4.251 4.100 
: 58 0.073 0.000 | 108 0,044 0.000 
. 59 0.110 0.100 k 107 0.290 0.200 
« 60 0.025 0.000 l 108 2.589 2.800 
= 61 0.033 0.000 m 109 1.817 2.000 
d e^ 0.028 0.000 n 110 4.153 4.600 
a " BA a o 111 3.935 3.200 
@ 0.006 0.000 p 112 1.496 2.200 
A 0.233 0.300 q 113 0.071 0,000 
B 0.075 0,000 r 114 4.006 3.700 
C 67 0.197 0.100 s 115 4.057 4.300 
D 68 0.146 0.100 | 116 5.286 5.700 
E 69 0.315 0.000 u 117 1.742 1.100 
F 70 0.080 0.100 v 118 0.439 0.300 
G 7 0.061 0.200 W 119 0.661 0.800 
, " ihai - x 120 0.272 0.600 
l 73 0.452 0.500 y m — — 
J 74 0,011 0.000 z 122 0.073 0.100 
K 75 0.023 0.000 123 0.009 0.000 
L 76 0.127 0.000 | 124 0.024 0.000 
M 77 0.199 0.100 } 125 0.009 0,000 
N 78 0.284 0.100 $ 126 0.009 0.000 
o 79 0.229 0.100 DEL 127 0.000 0.000 


Table 3: The frequencies and approximations of characters in on-line Unix manuals. Nearly 14 megabytes were analyzed to compute 
this extended frequency table that includes numbers, punctuation marks, and other symbols. 
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Figure 7: First-order Unix on-line manual approximation (1000 characters), 


after removing all contro! characters 
and marks below ASCII code 32. 
From this new frequency table I im- 
plemented a random-text generator 
to produce à 1000-character bench- 
mark text that is a first-order approx- 
imation of the Unix-English language 
in the on-line Unix manuals (see 
figure 7), The main distortion of the 
sample is shown by the very high fre- 
quency of spaces, due to the exten- 
sive formatting structure used in the 
manuals. Except for a few special 
Unix characters, the relative frequen- 
cies of the other characters are 
generally similar to those from the 


Solo and King analysis (once the 
higher frequency of spaces is ac- 
counted for). On the whole, the ap- 
proximated Unix-English text, which 
includes digits, punctuation marks, 
and uppercase characters, is a dif- 
ferent and interesting benchmark, 
capable of testing the whole rota- 
tional spectrum of a fully formed 
character printhead. 

The final benchmark sample that I 
felt should be included in this 
analysis is a spreadsheet-like output. 
As in the benchmark used for matrix 
printers, I have used a table of 20 
rows of eight numbers each. Each 


tow is divided into eight columns of 
10 characters each (including spaces). 
Each cell of the hypothetical spread- 
sheet output includes a randomly 
generated integer number in the 
0-100000 range. This benchmark 
gives us a good idea of numerical 
output performance and of a printer's 
space-skipping capabilities. A sample 
run is shown in figure 8, Table 4 
shows the results of running these 
fully formed character printer bench- 
marks on two daisywheel printers, 


Conclusion 

Printer benchmarking first must be 
divided according to the printing 
technology employed. Then, appro- 
priate tests must be developed to 
simulate the activities for which the 
printer was designed. For dot-matrix 
types, printing speed, intelligence, 
and printing modes should be ex- 
amined. Character sequence has lit- 
tle or no effect on speed in this type 
of printer. Daisywheel printers need 
carefully designed benchmarks that 
approximate the occurrence frequen- 
cy of native (in this case, English) lan- 
guage characters because printwheel 
rotation limits performance.8 


Sergio Mella-Grand (1143 Quince Ave.. Sunny- 
vale, CA 94087) is the U.S. editor for the lalian 
technical magazines Informatica Oggi and Bit. 


65186 86886 72976 79885 7370 49931 45452 18725 
958051 70387 53186 97116 32693 95613 93451 93494 
56442 67122 78257 74877 66688 45394 33414 15685 
73627 54288 42597 5545 76827 51354 56405 74166 
66186 23145 46426 12856 49497 5532 36300 57126 
99811 29815 55778 93911 37997 89934 79789 94676 
32307 41284 42499 73174 21938 22025 76374 68251 
71593 93397 26246 591668 47245 13732 48370 609987 
17698 32866 24498 56984 81152 12449 903 7263 
16765 71262 22515 93278 61210 55527 71912 43501 
18248 34220 83417 91239 45280 19383 82151 57365 
84916 11437 981903 58168 61535 69495 85183 38162 
22848 6673 35294 27894 58461 18485 17385 26768 
51437 87751 41523 18817 54858 35716 47947 65592 
93389 36555 21137 439008 89837 78093 28871 48652 
16729 99833 86292 40669 72822 59267 44970 71495 
84761 35193 6961 41211 33548 48026 63873 81243 
6154 69109 60926 62177 72866 78226 86818 26575 
84855 38915 83783 46780 8735 38782 94658 7136 
79138 46809 18946 14795 34231 23672 5856 26533 


Figure 8: A spreadsheet simulation featuring eight columns of five-digit random numbers with filling blanks (1600 chamcters). 
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Shannon Test (80 characters 


Diablo 630 
(31.8) 


00:15 38.2 


NEC 7710 
(55) 


00:13 44.1 


NEC 3510 
(35) 


00:20 28.6 


00:17 33.7 


(13) 
00:28 20.5 


Transtar 140 Brother HR-25 Brother HR-15 
(40) 


(23) 
00:44 13.0 


Olivetti 
Praxis 41 


01:24 6.8 


wide), 573 characters plus 
CRAF 


Shannon Test (60 characters 00:16 35.8 00:20 28.6 00:18 31.8 00:29 19.8 01:25 6.7 


wide), 573 characters plus 
CR/LF 


First-Order English Random 00:28 35.7 00:24 41.7 00:35 28.6 00:31 32.3 01:18 12.8 


Approximation (60 characters 
wide), 1000 characters plus 
CR/LF 

Fourth-Order Shakespeare 00:19 41.9 00:29 27.4 00:25 31.8 00:41 19.4 01:03 12.6 
Random Approximation (60 
characlers wide), 796 
characlers plus CR/LF 
First-Order Unix On-Line 00:31 32.3 00:24 41.7 00:37 270 00:31 32.3 00:52 19.2 01:16 13.2 
Manual Random Approximation 
(60 characters wide), 1000 plus 
CRILF 

Spreadsheet Simulation (20 00:29 55.2 00:27 59.3 00:38 42.1 00:39 41.0 01:30 17.8 01:33 17.2 
rows of eight 1O-character col- 

umns with five-digit random 

numbers and spaces), 1600 


characters plus CR/LF 


Table 4: A comparison of seven daisywheel printers using the benchmark tests discussed in the text. CR/LE tn the first column, means 
tarriage return and linefeed." 
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Mucrotro 


with SpeedStart- 


z5 | — Wu E A 
HE SuperCalc* 
ad with SpeedStart~ 


MicroPlan 


with SpeedStart 


GraphPlan 


with Spe edStart * 


ARGET 
Eem k (cM $ 
IEL ieli À L K Jt line ] 2 
with Speedstar” Ó 


"- a `~ || i ( " rr 
Pe >» | EI | 
SE LEC | 


with $peedStart" 


EA personalgaart i 


with $peedStart- 


M 0 VE-IT 


Now's the time to invest in the business 
software you've wanted for your IBM PC. 
Because for a limited time, if you buy any two 
of the famous business programs in the CP/M 
Applications Library? we'll give you the 
highly-acclaimed Concurrent CP/M” operating 
system for your IBM PC —absolutely free. 
That’s a bonus worth $350* 


Introducing SpeedStart™— the exclusive 
load-&-go software system. 
The CP/M Applications Library offers more 
than just the best name-brand IBM PC software 
in the business. Each of our applications 
delivers the unmatched convenience of our 
exclusive SpeedStart single disk system. 
SpeedStart is a special version of the powerful 
CP/M-86* operating system that's built 
into each of our software disks. 
When you're ready to work, just load the disk, 
turn on your IBM PC and go! 
SpeedStart eliminates the time-consuming task 
of loading a separate operating disk and 
then "installing" the software. 
In fact, the SpeedStart system gets you to 
work faster and easier than any other 
software available today. 


Best of all, it's yours at no 
extra cost. 


Introducin 
software forthe IBM PC 
with a $350 bonus! 


DIGITAL 
What's more, SpeedStart RESEARCH 


can be by-passed to run software under 

the IBM PC operating system of the future— 
the remarkable, multi-tasking Concurrent 
CP/M. 


The operating system of the future can be 
yours— 
There's a ec reason why Concurrent CP/M 
is receiving rave reviews by industry experts, 
It enables your IBM PC to run up to four 
separate jobs at the same time. 


You can load all of your applications at once, 
and instantly switch from one program to 
the next with the touch of a key! 
For example, by using WordStar* and 
SuperCalc*2 simultaneously, you can print 
documents while working on your budget. You 
can even exchange data from one application 
to another. The time-saving possibilities 
are endless. 
Best of all, this $350 operating system is 
yours for the asking when you buy any two 
IBM PC business software packages from 
the CP/M Applications Library at your 
computer store. 
But hurry, this special offer ends March 1, 
1984! For the name of the nearest par- 
ticipating dealer call toll free: 
800-227-1617, ext. 404 
(in California, 800-772-3545, 
ext. 404). 


Buy any two applications 
and get Concurrent CP/M 
FREE! 
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The Digital Research logo and products are either trademarks or registered imdematis of Digital E Inc. All rights reserved. (1983 Digiral Research lnc. 


Benchmarking 
FORTRAN Compilers 


Insights into comparing FORTRAN compilers 


FORTRAN, or FORmula TRANsla- 
tion, is a high-level programming lan- 
guage. This means it is “easy to use” 
or “designed for people,” in contrast 
with low-level machine language, 
which is difficult to use. Unfortunate- 
ly, computers don't understand FOR- 
TRAN—they understand only ma- 
chine language. Io convert FOR- 
TRAN to machine language, we use 
a FORTRAN compiler. 

FORTRAN was designed to be 
easier to use than machine language, 
but it was also designed to make 
scientific formulas easy to program. 
However, because scientific formulas 
can be long, FORTRAN programs 
also need to be fast. Otherwise, a 
weather-forecasting program might 
take 20 hours to come up with a fore- 
cast you need in 10 hours. 

This is where benchmark testing of 
FORTRAN compilers can be useful, 
because a benchmark can tell you 
which compiler creates the fastest 


Compiler 


Microsoft FORTRAN and LINK-80 
Supersott FORTRAN-66 and LINK-V2 
Microsoft FORTRAN-77 and LINK-Ve2 
DEC FORTRAN-77 for VAX 11/780 
IBM VS FORTRAN-77 for MVS 370 
operating systam and LINKEOIT 


by Avram Tetewsky 


code. In a compiler benchmark test, 
you present the same FORTRAN 
program—the benchmark—to several 
compilers, compile the program, and 
run the resulting machine code from 
each compiler. The compiler that 
generates the fastest-running ma- 
chine-code version of the benchmark 
is the winner. Some classic bench- 
mark programs are the Sieve of 
Eratosthenes (a method of finding 
prime numbers) and Whetstone (a 
mux of different arithmetic computa- 
tions originally done in the ALGOL 
computer language). 

However, these benchmarks have 
a shortcoming in that they use only 
local data, that is, small amounts of 
data located in one area of memory. 
I believe that, to be fair, a benchmark 
should also test how efficiently a 
compiled program deals with large 
amounts of data located in all areas 
of memory. After all, compilers may 
have different ways of managing 


RAM 
Space* 
(bytes) 


4BK 
128K 
128K 
V 500K 


V 2048K 


‘Not including operating-syster space; V indicates virtual 


Table 1: Disk and RAM requirements for FORTRAN compilers, For the mainframe systems, 
specifying RAM size ts difficult because of the virtual-memory capabilities of the main- | 
frame. (Virtual-memory capability allows a computer io run programs larger than its physical 


memory can hold.) 
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large amounts of memory; some 
ways may be more efficient than 
others. Finding out which way is 
better can be very important if you 
intend to use your FORTRAN com- 
piler on programs that use a lot of 
data. 

Another shortcoming of the classic 
benchmarks is that they do not test 
the compile and link times of a com- 
pier. In other words, while the 
classic benchmarks do tell you how 
fast the compiled program runs, they 
do not tell you how long it took the 
compiler to generate the compiled 
program. Without this information, 
you may discover that your superfast 
code takes a superlong time to 
compile. 

Finally, the classic benchmarks do 
not measure how well compilers 
handle I/O (input/output) and array- 
subscript operations. [f they per- 
formed this measurement, you 
would know how well a compiler 
handles programs that have many 
VO statements and matrix opera- 
tions. 

To test how well a FORTRAN com- 
piler manages large amounts of data 
from all over memory (called globa! 
data), how fast it compiles, and how 
fast the compiled code runs, I de- 
cided to write my own benchmarks, 
the results of which are presented in 
this article. 1 would have included the 
listings of the benchmark programs, 
too, but they are longer than this ar- 
ticle and there is no room for them. 
Also, I could not benchmark com- 
plete I/O and matrix operations 


Compiler 


Microsoft FORTRAN 
Microsott FORTRAN-77 


Setting 
None 


$STORAGE:4 
SNODEBUG 


SNOFLOATCALLS 
CALL MBPROQ 


Supersoft FORTRAN-66 


CALL SUBOFY 
FORTRAN/nodebug/ 


DEC VAX FORTRAN-77 


Comments and 
Setting Definitions 


INTEGER"? defaults 
Always optimizes 
INTEGER'4 by default 


No subseript checking 

This gives fastest 8087 support 
Treat R*á and R"8 as declared 
Detaults to INTEGER*2 

There is no INTEGER*4 

No subscript checking 


optimize/no check 


IBM VS FORTRAN-77 
Table 2: Compiler option settings. 


because of a lack of time. 

You'll notice that I benchmarked 
mainframe as well as microcomputer 
compilers, I did this to give you an 
idea of how closely microcomputer- 
compiler systems are approaching 
mainframe-compiler systems in 
terms of execution speed. 

Besides benchmarking, another 
way to compare compilers is by the 
amount of disk and RAM (random- 
access read/write memory) space that 
they need. For your convenience, 
table 1 lists the amount of disk and 
RAM storage space that each com- 
pier needs. This is essential informa- 
tion to have when you read the 
benchmarks because you may find 
that the compiler that did so well in 
the benchmarks won't fit in your 
computer. 

All the benchmarks in the world 
won't mean a thing if your compiler 
does not compile standard FOR- 
TRAN. The two standard versions 
are FORTRAN-66 and FORTRAN-77. 
The numbers stand for 1966 and 1977, 
the years in which FORTRAN was 
standardized by ANSI (American 
National Standards Institute). For a 
sizable fee, the National Bureau of 
Standards Software Test Center (5203 
Leesburg Pike, Suite 1100, Falls 
Church, VA 22041) will test a com- 
piler to ensure that it meets ANSI 
specifications. Among microcom- 
puter software companies, only 
Digital Research has decided to brave 
this test; most mainframe compilers 
are already certified. If Digital Re- 
search's compiler (which is not yet 
available) passes the test, it will be a 
virtual guarantee that its compiler 


Optimization = 2 


Choose this setting for reliability 


will run most existing standard FOR- 
TRAN code. None of the microcom- 
puter compilers I benchmarked have 
been tested by the National Bureau 
of Standards, but they have been 
tested by the marketplace, so you can 
be reasonably sure that they are all 
pretty much standard FORTRAN. 


To Be Fair ... 

So many variables are in the typical 
hardware-compiler system that it’s 
difficult to make a fair comparison. 
For instance, when you compare a 
compiler that runs on the IBM Per- 
sonal Computer with one that runs 
on an Otrona Attache, you are com- 
paring more than the compilers—you 
are comparing the computers, too. To 
be as fair as possible in my bench- 


mark comparisons and be sure that 
l'm comparing oranges to oranges, 
I've tried to set as many variables as 
possible the same way from compiler 
to compiler. For instance, each com- 
piler has a variety of switch settings 
that disable or enable options such as 
optimization, subscript checking, 
and default storage. I used the set- 
tings shown in table 2. 

When I measured execution times, 
I was careful to separate operating- 
system and I/O-dependent overhead 
from the results. For example, most 
mainframe systems are multitasking, 
so that the computer sandwiches in 
your program with several others. If 
you used a stopwatch to measure the 
time it took the mainframe computer 
to run your program, you would ac- 
tually be measuring the time the 
computer took to run your program, 
several other programs, and the 
operating-system program that keeps 
the whole mess straight. 

To accurately measure the execu- 
tion time of my mainframe bench- 
marks, I used job-step time, which 
includes only a small amount of 
operating-system time. In addition, I 
performed the tests at 6:00 a.m. to in- 
crease the likelihood that no other 
tasks would be running on the com- 
puter. I also set up the measurements 
so that I/O to the terminal was ex- 
cluded. For example, it took my DEC 


Computation Time in Microseconds 


Type 
of 
Computation 


acadilion 
addition 
subtraction 
subtraction 
multiplicalion 
multiplicalion 
division 
division 
cosine 


cosine 
arc cosine 


arc cosine 

arc tangent 
arc tangent 
exponential 
exponential 
natural log. 
natural tog. 
square root 
sQuare root 


Table 3: Single-precision compu 
COMMON in FORTRAN). 


Microsoft FORTRAN 
4.77 MHz 
8088 & 8087 


8.0 MHz DEC VAX IBM 3081D 
8086 & 8087 FORTRAN FORTRAN 


17.0 
265 


49.6 


tation speed with local and global data (global data is labeled 
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Listing 1: The Timer routine for Microsoft FORTRAN version 3.1. 


EXTERNAL 
INTEGER* 4 


TICKERS 
ITIMEl, 


CALL TICKER(ITIME1) 


CALL TICKER(ITIME?2) 


ITIME2, CENTI 


CENTI = ITIME2 - ITIMEIl 


a =e "um Gt BS "eg 


f 
TICKERS 
PUBLIC 
TICKER 


SEGMENT 
TICKER 


TICKER 
TICKERS 
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TICKER BY W. CLAFF FOR MICROSOFT FORTRAN V3.1 
CONTACT THE BOSTON COMPUTER SOCIETY 

ONE CENTER PLAZA BOSTON MASS 02108 
IBM-SCIENCE SUBGROUP FOR MORE INFORMATION 
EXTRACT TIME FROM DOS 

CONVERT BCD TIME FROM DOS TO CENTISECONDS 


'CODE' 
FAR 

BP 

BP, SP 
AX 

BX 

CX 

DX 

AH, 02CH 
021H 
CX,DX 
AL, CH 
BL, 100 
BL 

CH, 0 
CX, AX 
AL, DH 
BL, 60 
BL 

DH, O 
AX, DX 
DX, O 
BX, 6000 
BX 

CX, AX 
DX, 0 


BX, DWORD PTR 6[BP] 
ES:[BX],CX 
ES:(BX+2],DxX 


(Digital Equipment Corporation) VAX 
computer 3 seconds to perform a 
benchmark and an additional 3 sec- 
onds to update the terminal with the 
results, If I hadn't taken steps to 
separate the terminal I/O time from 
the true results, I would have corne 
up with a misleading benchmark 
time of 6 seconds. 

With microcomputer benchmarks, 
most of the results can be obtained 
with a stopwatch. You can also check 
the time automatically with the 
Supersoft compiler’s timer call if you 
are using the Supersoft compiler or 
with the Timer routine in listing 1 if 
you are using the Microsoft compiler. 
(W. Claff, the author of Timer, notes 
that some systems are more accurate 
than others. For example, an IBM PC 
with or without a Quadboard is ac- 
curate to only 0.05 second, while a 
Seattle Gazelle is accurate to 0.01 sec- 
ond.) The only benchmark that is 
best timed with a software timer is 
the global- versus local-data bench- 
mark. This is because of the short 
times involved. 

I usually did not include the time 
to load information from the micro- 
computer's disks when | measured 
compiling and linking time. Even 
when I did include the loading time, 
it made little difference because 
microcomputer compile and link 
times are relatively long compared to 
disk-load times. I attempted to have 
scratch files on one drive and the 
source on the other to minimize disk- 
drive head-movement times. 

You may notice in the benchmark 
results that I mention an 8-MHz 8087 
arithmetic processor chip. Although 
this item is not yet available, it soon 
will be, To calculate the effect of an 
arithmetic coprocessor, I took the fac- 
tual increase in compiler speeds that 
such a coprocessor affords at 4- and 
6-MHz clock speeds and extrapolated 
the increase to 8 MHz. 


Benchmark Results 

Tables 3 and 4 show the differences 
in computation speed when data is 
local or global. To get a good feel for 
the difference, I used many different 
types of algebraic and trigonometric 
computations with both single- and 
double-precision numbers. 
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and services. Our dBASE II" User's Guide and Seminars have introduced more than 60,000 people to dBASE Ii”. 
Even expert dBASE II" users can benefit from our Advanced User's Guide and quality add-on products. When 
it comes to dBASE II™, SoftwareBanc is the source you should banc on. 
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dBASE ll" User's Guide by 


amie a 


Adam B. Green. Join the 55,000 


- people who have made this the 
standard text on dBASE I”. 
$29.00 - FREE with dBASE !]™ 


Advanced dBASE II" User's 


Guide by Adam B. Green. This 
collection of previously unpublished 
tips and techniques is the perfect 
companion to the dBASE i]™ 
User's Guide. $29.00 


Report Writing in dBASE Il" 
by SoftwareBanc Technical Services. 
Everything you always wanted to 
know about dBASE Il's" Report 
Writer. $11.95 
SOFT WARE WITH 
TECHNICAL SUPPORT 
Data Base Word Processing 
dBASE II™ with WordStar ,....., $269 
free dBASE II" SpellStar ...., $149 
User's Guide ..... $439 MailMerge ...... $149 
ABSTAT,........ $359 Starlndex ....... $149 
DBPlus ......... $125 Volkswriter.,.... $129 
dGRAPH....,... $199 Spreadsheets 
dNAMES ........ $109 1-2-3 with free 
FRIDAY! .. .. 25... $199 1-2-3 Trans ..... $399 
Quickcode ...... . $199 Supercalc 2 ..... $199 
Multiplan ....... $219 


Qur low software prices include unlimited, free technical 
support by our staff of software experts. You can trust 
us to be there for technical problems, tips or application 


advice. 


ORDERING 


To order, please call (800) 451-2502 or (617) 641- 
1241 in Mass. Hours are 9 AM - 8 PM E.S.T. Monday- 
Friday and 9 AM - 5 PM E.S.T on Saturday. 


Payment may be made by: MasterCard, VISA, check, C.O.D., money 
order. Mass. Residents add 5% sales tax. Add $5 far S&H. Prices 
subject to change without notice. TM-Manulacturer s Trademark. Dealer 


Inquiries Invited. Ask about our Discount Savings Plan 


g 
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dBASE II™ Fundamentals on 
Video Tape 


Written and Narrated by Adam B. Green. 

This professionally produced, three hour video tape 
will help any viewer to create and manage dBASE II" 
data files. Now you can have a SoftwareBanc Seminar 
in your home or office. 

$295.00 (VHS or Betamax formats). 

$50 savings with dBASE Il™. 


SEMINARS 
dBASE II'* and 1-2-3™ 


SoftwareBanc Seminars 


Taught by Adam B. Green. 
Over 5,000 people have attended SoftwareBanc 
Seminars around the country. Our custom video pre- 
sentation system will help you “Teach Your Computer 
Who's Bass.” 

edBASE t]™ Fundamentals edBASE [I™ Programming 
eAdvanced dBASE I[" 


Schedule 
Washington, D.C. 
Jan. 9, 10, 11, 13 
$175/Day 


CLIP & MAIL 
Ix CUM UEM Dus 


SoftwareBanc 
661 Massachusetts Avenue, Arlington, MA 02174 


— — Send me a free catalogue. 
— —. Have a representative call me. 


®Problem Solving With 
1-2-3™ 


Orlando 
Feb. 6, 7, 8, 10 
$175/Day 


Chicago 
Mar. 12, 13, 
14, 15 

$200/Day 


Name 

Company 

Address 

City/State/Zip 

Phone Number 
Computer/Disk Format: 
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Type 
of of 
Computation 


addition 


multiplication 


arc tangent 


global arc tangent 332 

local exponential 525 

global exponential 555 

local natural log. 494 

global natural log. 523 

local square root 152 
square root 


average increase 
in time due to 


You can't depend on benchmarks to make 
your mind up for you because some things 
can't be benchmarked, such as ease of use 
and suitability During my testing of FOR- 
TRAN compilers, I formed some opinions 
and made some observations. 


Microsoft FORTRAN, Version 
3.44 for CP/M-80 Systems 

Despite an error in format-repelition fac- 
tors, lack of complex variables, and no back- 
spacing on sequential data files, this is a 
solid product. While it does have INTE- 
GER% variables, it does not allow for 
INTEGER do-loop control. In addition, 
you must follow a rigid ordering of state- 
ments, the worst being that all declarations 
must appear before the COMMON state- 
| ments. Finally, you are limited to 64K bytes 
minus the CP/M operating-system data 
plus code. Unfortunately, LINK-80 steals 
13K bytes of this space. 

On the plus side, it has a fast compile 
and link time, requires only a small 
amount of disk space, and, with the addi- 
tion of Phoenix's PLINK-H, an overlay 
| linker, you can build some extremely so- 
phisticated programs. Alas, Microsoft no 
longer updates FORTRAN. 


Microsoft FORTRAN-77 ANSI 
Subset, Version 3.1 for MS-DOS 
This compiler, after several miserable 
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Computation Time in Microseconds 
Microsoft FORTRAN 

4.77 MHz 

8088 & 8087 


global addition 46.2 
local subtraction 31.9 
global subtraction 46.1 


use of global dala 22.6 
Table 4: Double-precision computation speed with local and global data. 


8.0 MHz DEC VAX iBM 3081D 
8086 & 8087 FORTRAN FORTRAN 


198 55.7 6.32 

313 90.9 

331 94.1 11.26 

295 B6.4 11.45 

312 98.3 11.90 
91 49.0 8.70 


13.5 3.7 0.38 


What Your Benchmark Will Never Tell You 


releases, works well. The manual is of high 
quality , the code it produces is very fast, 
and the price is right at $350. 

The major shortcoming is that this two- 
pass compiler produces scratch files that 
are about two to three times larger than 
the input source file. Besides taking a long 
time to compile, dual 350K-byte floppy-disk 
drives are inadequate for large programs. 
High-performance machines such as the 
IBM PC XT, Seattle Gazelle (hard-disk or 
&-inch drives}, or an Otrona 8:16 with 
96-TPI drives might be a better choice. For 
PC owners, a 320K-byte drive C: (RAM) 
disk would also work (power supply 
permitting). 

Finally, the restriction that no array can 
be larger than 64K bytes, and that multi- 
ple large arrays must be in separate labeled 
COMMON blocks, still prevents one from 
running some mainframe programs. 
Microsoft ts working on new versions that 
will ease this restriction and also support 
the COMPLEX variable type. 


Supersoft FORTRAN-66, Version 
1.07 for MS-DOS 

The main virtue of this compiler is that 
it can be used on a dual 350K-byte floppy- 
disk system. While it has many nice ex- 
tensions to the FORTRAN-66 language, 
too many of them are nonstandard. Super- 


soft has fixed many of the problems in ver- 


Notice that the microcomputer 
compiler is much slower than the 
mainframe compilers. Also, on all 
machines global data does indeed 
take longer to process. But the most 
important point of this table is how 
much longer one compiler takes to 
process global data than another 
compiler. The average increase in 
computing time due to global data is 
shown at the bottom of the table. 
There, you see that the IBM 3081D 
computer and its FORTRAN com- 
piler take the least additional time to 
handle global data. 

Table 5 shows the results of the 
compile- and link-timing tests. I also 
listed the sizes of the compiled code 
for the smallest FORTRAN bench- 
mark program that I could write. The 
benchmark program I used just adds 
two floating-point numbers together 
and uses a formatted WRITE state- 
ment to send the output to the 
screen. 


sion 2.1, now in beta test. In addition, IBM 
PC graphics will be supported, and a 
rewrite of the manual is promised. 

Supersoft FORTRAN limits programs to 
64K bytes of data and 64K bytes of code. 
Although this compiler has COMPLEX 
variables, it lacks INTEGER" variables. 
In an attempt to ensure that only the sub- 
routines used by a program would be in- 
cluded ín the executable file, Supersoft 
made the poor design decision to automat- 
ically break up object modules into separate 
files for each subroutine. This creates a 
mess at link time. 


Digital Research FORTRAN-77, 
for CP/M-86 and MS-DOS 

This will be available early in 1984. 
While 1 have received the manuals (they 
are excellent), I can only relay the company 
answers to my questions at this time. 

This is a full ANSI77 FORTRAN with 
8087 support. Large memory models are 
included. The total number of elements in 
any one array can't exceed 64K bytes. In 
addition, DRI claims that the scratch files 
are YA to Y^ of the input source file size, 
so a dual 350K-byte system should be ade- 
quate. DRI FORTRAN programs can also 
call routines written in DRI C or 8086 
assembly language. 


di ble. 


A flawless future is in sight with 3M diskettes. 


When it comes to keeping track of precious data, predictable 
means reliable. Being able to count on every diskette, every time. 
At 3M, reliability is built into every diskette. We've been in the 
computer media business for over 30 years, And we've never settled 
in. We're constantly improving and perfecting our product line, 
from computer tape and data cartridges to floppy disks. 

3M diskettes are made at 3M. That way, we have complete control 
over the entire manufacturing process. And you can have complete 


confidence in the reliability of every 3M diskette you buy. 

Look in the Yellow Pages under Computer Supplies and Parts for 
the 3M distributor nearest you. In Canada, write 3M Canada, Inc., 
London, Ontario. If it's worth remembering, it's worth 3M diskettes. 
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Source Pass 1 Rel 
Compile Les 

ze 
(K bytes) (seconds) (K bytes) (seconds) (K bytes) (seconds) (K bytes) 


Fite 
Size Time 


Compiler 


Microsoft FORTRAN 
and 

Microsoft Linker 

tor CP/M-80 

(with floppy diak) 2° 
Microsoft FORTRAN 
and 

Microsoft Linkar 


-77 


tor MS-DOS 
(with hard disk) — 0.25 
Supersoft FORTRAN-86 
and 

Microsoft Linker 
for MS-O0S 
(with hard disk) 


0.25 5 0.5 


COM/EXE 
File 
Size 


Pass 2  Objaci 
Compile File 
Time Size 


Link 
Time 


5 0.75 43 


*This size is due to the operating system rather than the compiler 


**AÀ 15K-byte soratch file was also used 


Table 5: The compile and link times for three compilers, as well as the size of the output 


files for the smallest program I could write. 


Hardware 


4-MHz ZB0A 


Execution Time 


40 min 


4-MHz Z80A with 9511 


and 9512 coprocessors 

4.7-MHz 8086 without 8087 
4.7-MHz 8086 withoul 8087 
4,.7-MHz 8088 with 8087 

4.7-MHz 8086 with 8087 

4.7-MHz 8088 with in-line 8087 
4.7-MHz 8086 with in-line 8087 
B-MH2 BQB6 without 8087 

B-MHz BOEG with 8087 

8-MHz 8086 with in-line 8087 
4.7-MHz 8088 withoul 8087 
4.7-MHz 8086 without 8087 
4.7-MHz 8088 with 8087 

4.7-MHz 8086 with 8087 

8-MHz 8086 without 8087 

8-MHz 8086 with 8087 

10-MHz 68000 software 

DEC VAX 11/780 with floating polnt 
(BM 4341 Model | with floating paint 
IBM 3081D with floating point 


Supersoft 
FORTRAN-66 


Unix FORTRAN-77 
DEC VAX FORTHAN-77 
IBM FORTRAN-56 
IBM FORTRAN-77 


B min, 38.0 sec 
16 min 

6 min, 44.0 sec 
57.0 sec 

40.7 sec 

33.0 sec 

26.7 sec 

4 min, 1.3 sec 
24,3 sec 

15.7 sec 

7? min, 40,0 sec 
8 min, 50.0 sec 
2 min, 1.0 sec 
1 min, 32.0 sec 
3 min, 29.0 sec 
55.1 sec 

2 min, 14.0 sec 
3.0 sec 

2.3 sac 

0.3 sec 


Table 6: Compiled IEEE program execution times. "In-line 8087" meuns that the com- 
piler has been set to assume that an 8087 coprocessor is available. 


The clear winner in compile and 
link time is Microsofts FORTRAN 
compiler for CP/M-80 computers. It 
is also a single-pass compiler, which 
means it takes less total time to com- 
pile code. 

Table 6 shows the results of a 
traditional execution-speed test. I 
used the IEEE (Institute of Electrical 
and Electronics Engineers) digital- 
signal-processing Remez exchange 
program as a representative number- 
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crunching program rather than one 
of the classic benchmark programs. 
Because the IEEE program can be run 
in 64K bytes, I was able to use the 
program on all the computers. 

No clear software winner emerges 
because the hardware makes so 
much of a difference. But, in terms 
of FORTRAN execution speed, the 
best microcomputer software-and- 
hardware combination is Microsoft's 
FORTRAN-77 for MS-DOS and the 


Otrona Attache or Seattle Gazelle 
computers. This combination com- 
pleted the IEEE program in 15.66 
seconds. 

In a final benchmark, I tested 
video-screen I/O. The test consisted 
of writing 100 lines to the screen. 
CP/M-80 version 2.2 scored 5 seconds 
on the Otrona Attache 8:16; MS-DOS 
version 2.0 scored 17 seconds on the 
IBM PC. Both computers used I/O- 
mapped video via the operating- 
system console calls. 

It's important to remember that the 
benchmark results are not the only 
thing to consider. You also have to 
consider price versus performance, 
price versus product support, price 
versus legacy, and what your applica- 
tion of the compiler will be. Perhaps 
in your application of the compiler, 
fast compile times mean nothing but 
price means everything. Remember 
to give benchmark results their 
proper rank in the hierarchy of com- 
piler features that are important to 


you. 
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HyperGraphics is the unique new authorin 
system that allows you to create custom color 
graphic screens and animation in minutes. 

his unique communications language was 
written to provide the easiest to use graphic 
software available for the IBM pc, xt, pc jr. 
and compatibles. Only software application 
programs written in HyperGraphics'allow the 
user to store up to 1,000 color graphic screens 
in 320 kb. and to create any graphic symbol 
and even animation using only the 10 function 
keys and two key strokes! Two application 


raphics® * 


COME COLOR GRAPI 
S*I* M*P*L*'E 


| = k 3l k G 
F i - 2 I . : 


programs are available at your local computer 
retailer. The Authoring System is a complete, 
easy to use graphic editor for creating diskette 
based tutorials, help facilities and marketing 
presentations. The Presentation System is a 
menu driven tool featuring easy to construct 
business graphics. These tine products retail 
for only $395.00 and $349.00 respectively. 
You won't believe how easy it is to create 
pace color graphic presentations and 
CAI programs ... absolutely no previous 
programming experience is necessary! 


4PHCS" 


BREATHES LIFE INTO STATIC SOFTWARE! 


For more information call or write: HyperGraphics Corp. 100 N. Central Expry. Suite 1208, Richardson, Texas 


75080 (214) 783-9900 
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EXCELLENT PRICE. 


WordStar? MicroPro $245 
dBase II7 Ashton-Tate $399 
Smart Modem 1200BYHayes $399 


Multi Plan" Microsoft $169 


Microsoft Word" 
with Mouse/Microsoft $324 


"Vhs sales tax and shipping — “Freight pecpeid an orders over 81.000 
vi Hier ends February 28, 1984 


EXPERI ADVICE. 


When you buy business software from ITM, you always get an excellent price. 

But you also get free expert advice, About which software programs are right for your 
particular needs. We carry over 90% of PC and CP/M compatible software, including all 
the corporate bestsellers. 

All you have to do is pick up the phone. 

You'll be assigned a personal ITM Software Consultant who will help you choose your 
software and make sure it gets to you promptly. 

And after your first purchase, ITM will provide you with ongoing information about 
the latest and best programs for your future software decisions. 

Call ITM. Because when you're in the market for software, you deserve more than 
an excellent price. You deserve expert advice. 


ITM j 


SOFTWARE DISTRIBUTORS 
(800) 334-3404 
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Benchmark Confessions 


A close look at sometimes subjective tests 
by Peter Marvit and Mohandas Nair 


Everyone has opinions on three 
subjects—sex, religion, and bench- 
marks. While the first two are in- 
fluenced by cultural and personal 
tastes, benchmark results often mas- 
querade as objective fact cloaked in 
scientific methodology and absolute 
numbers. Figures don't lie, but liars 
figure, as the saying goes, and bench- 
marks are prime targets for selective 
interpretation and general confusion. 

In presenting our philosophy of 
benchmarks in this article, we will 
focus on complete computer systems, 
but the principles involved are gen- 
eral and can be adapted to cover 
specific peripherals. We have not 
tried to encompass the entire field of 
benchmark methodology, but rather, 
provide guidelines and considera- 
tions for all who read and perform 
benchmarks—computer users, sales- 
men, and designers. Benchmarking 
is, at best, problematic, and at worst, 
a pross distortion of reality, but you 
can make the best of an impossible 
situation if you enter this fray armed 
with specific directions. 

When we look at the role of bench- 
marks we need to ask questions, 
such as: What are they? Who uses 
them? How are they used? Under- 
standing the background and inten- 
tions of benchmarks is the key to in- 


terpreting the results. How those 
results are reported is also crucial. 
Complete information must be given 
if the results are to be meaningful, We 
recommend a point-to-point list of 
what may be included in a good 
benchmark write-up. The delicate 
issue of benchmark design and 
validity requires a great deal of 
thought. This article skims over 
many parts of the problem and 
points toward several avenues of 
investigation. 


The Role of Benchmarks 

A benchmark is an objective, 
reproducible measure of perform- 
ance (e.g., execution-speed compari- 
sons, object size, or device interrupt 
latency measures), It assists us in 
placing system performance within a 
continuum, be it a list of times mea- 
suring I/O (input/output) perform- 
ance, or the like. Thus, from an in- 
dividual standpoint, benchmarks are 
a means of comparing one system to 
others. Benchmarks form a strong 
feedback mechanism to manufac- 
turers and software designers so that 
they can gauge how their creations 
will rate in the marketplace. How- 
ever, the inherent attractiveness of 
using benchmark reports in adver- 
tisements demands of the buyer the 


skill of differentiating the sales pitch 
from the benchmark information. 
But even if we have this skill, what's 
so important about benchmarks? 

A computer purchase is roughly 
analogous to buying a car. Obvious- 
ly the decision-making process 
varies but very few people only think 
about performance and nothing else. 
Clearly, many other factors may be 
brought into the decision-making 
process. Benchmarks are but a part 
of the selection, decision, or evalua- 
tion process. Some individuals take 
benchmarks very seriously while 
others are unaffected or not highly 
influenced by them. All in all, bench- 
marks have a place in the compari- 
son/evaluation process. 


The Audience 

We classify the audiences for 
benchmarks into engineers (makers), 
marketers (sellers), and users 
(buyers). Each has its own needs and 
methods of evaluating benchmarks. 
The engineer wants to optimize the 
system's design. The benchmark is a 
test that analyzes parts of a computer 
system and displays bottleneck areas 
or poorly performing components 
that can be improved. By varying 
a single element in the system, an 
engineer can improve the system per- 
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formance, using a benchmark pro- 
gram as the measuring instrument 
to compare one system configuration 
against another. 

Marketing people want to sell a 
product. They would love nothing 
better than a single number that 
conclusively shows that their com- 
puter outperforms the competition. 
Benchmarks also provide some in- 
dication about who the competition 
really is and what market niche the 
computer should target. Unfortu- 
nately, benchmark results serve as lit- 
tle more than advertisements. 

Finally, the user wants objective 
comparisons between the different 
computer systems he might pur- 
chase. Benchmarks appeal to his 
need for (theoretically) unbiased re- 
porting of a systems performance. 

However, each user's needs vary 
depending on experience. Of course, 
the ideal solution to benchmarking is 
to take the final applications that the 
users perform and run them on the 
various computers. This usually 
proves impossible, especially for 
complex applications. To further the 
problem, future needs can rarely be 
anticipated and so any testing will be 
speculative, Again, this leaves us 
looking at existing benchmarks, 
armed with the ability to discern fact 
from advertising hype. Hence, let's 
consider how benchmarks are mis- 
used, in our attempt to isolate a 
solution. 


Misuses of Benchmarks 

In benchmark reporting, we have 
discovered a very narrow but distinct 
path between truths and lies. Devel- 
oping the skill of telling not-really- 
the-truth and not-downright-lies is 
important for successful benchmark- 
ing. Many people look upon bench- 
marks as marketing hogwash, only 
coincidental with facts, 

Ironically, incomplete information 
is as dangerous as lying in the bench- 
mark world, Consider an article pub- 
lished in EDN magazine highlighting 
a Unix-based benchmark with perfor- 
mance numbers for various com- 
petitive systems (see reference 1). 
Under the subheading “Test Results 
Tell the Story" we read, "System 
capabilities are subject to interpreta- 
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tion, but the results of a simple 
benchmark provided by the manu- 
facturer tend to support claims of fast 
processing.” 

But results don’t tell the story. The 
story requires much more informa- 
tion such as details of configurations 
used, the methodology used in tests, 
etc. A comment on performance 
serves no purpose to the true bench- 
marker, but feeds incomplete infor- 
mation to readers who enjoy sweep- 
ing, unsupported ideas, even if true. 

Ironically, we received a copy of a 
benchmark report, generated by Teus 
Hagen and Andrew Tenenbaum from 
Amsterdam, entitled “Two Programs, 
Many Unix Systems” (see reference 
4) that highlighted the same pro- 


Benchmarks indicate 
who the competition 
really is and what 
market niche a 
computer should 
target. 


cessor-bound benchmark program. 
They ran this program on a multitude 
of competitive systems. With amaz- 
ing coincidence, the results they 
derived on the systems were identical 
to those published in the EDN arti- 
cle. However, Hagen and Tenenbaum 
drew the following conclusion: 
“None. You should take these mea- 
surements with a grain of salt, or bet- 
ter yet, an imperial gallon of salt.” In 
two reports with the same results, we 
encounter two different messages. 
Such situations are common but this 
does not negate their contradicting 
effect on a fast-reading, often over- 
looking audience. Possibly, further 
detailed information could clear up 
any confusion about how these con- 
clusions were derived. 

But the lack of detailed information 
is not the only stumbling block in 
benchmark reporting. For example, 
consider person M who endeavors to 
buy a used car. M visits a reputable 
dealership, isolates a few chaices, 
and finally decides on a beautiful car 
that has been kept indoors, under 
beautiful lighting. The car is dry, 
clean, and reasonably priced. M pur- 


chases the car, drives it off the lot, 
and discovers, on a rainy day, that the 
car leaks. Benchmarks can provide a 
showroom atmosphere to flawed 
products in a similar manner. By 
highlighting the good and over- 
shadowing flaws, a benchmark re- 
port can deceive an audience until 
that terrible rainy day. 


Picking Valid Benchmark Reports 

As we discussed before, bench- 
mark reports can deceive more than 
inform by giving incomplete data. 
However, the effect that benchmarks 
have on us can be approached ration- 
ally—as rationally as one approaches 
any form of advertising without dis- 
counting everything. The following 
considerations may assist in develop- 
ing this rational approach toward 
reading and writing benchmarks by 
being less caught up in the results 
and more involved with how the m- 
formation is presented, Look at any 
benchmark report and consider the 
following: 


eWho originated/authored the 
report? Obviously a report on the 
XYZ computer done by the company 
that created the product will show 
the XYZ to be successful. Unbiased 
reports are hard to obtain but one 
technique would be to get bench- 
marks from other companies that in- 
clude the XYZ computer in their 
reports as a competitive measure. 
Thus, if you want to benchmark XYZ, 
don't obtain benchmark reports from 
them, ask other companies for their 
reports that involve XYZ. Chances 
are they would report on the XYZ 
rationally. 

eDetermine the objective of the 
report. Here emerges the need for 
abstracts, detailed introductions, and 
summaries. Readers usually tend to 
read the introduction, the graph, and 
run to the conclusions of a bench- 
mark report; thus, the need to iden- 
tify and establish the message in any 
report. If you don’t get the message 
clearly, drop the report—it will do 
more harm than good. Examples of 
clearly directed reports/articles are 
references 5 and 13. 

eDescriptions are needed of the 
methodology used. Without a suc- 


cinct description of how the bench- 
marks were performed, there is no 
use describing the results. The reader 
wants to reproduce these results to 
completely trust them, and com- 
ments on the technique used would 
be helpful. Descriptions of the pro- 
grams or benchmarks used and fur- 
ther descriptions of the environments 
where testing took place are crucial 
to a successful benchmark report. 
eAre source listings provided? 
Documented source code or listings 
of the actual benchmark program will 
give the readers a clearer under- 
standing of what was performed. 
From this, we can reproduce the 
benchmark and criticize or applaud 
the technique. There's something 
about actual code that makes it all 
seem so technical and accurate. 
eDetail the systems used in the 
benchmark. The report should give 
exact detail about the systems on 
which the benchmark was run. This 
would guard against readers who 
assume too much about the results 
obtained or the use of systems that 
are unmarketed, souped-up versions 
used only for the benchmark. Still 
sticking to our concern for reproduc- 
ibility, we need details of the system 
configuration, The system configur- 
ation should be included in any 
benchmark report. 

eResults are never forgotten, Bench- 
mark reports always display results, 
results, and results. "We beat them by 
5X (times) performance difference” is 
all we hear. The public seems to crave 
a single, definite X value that, to 
them, describes complete system 
performance in comparison to other 
competitive systems. We realize that 
an average number like 1.5X or 2X is 
nothing but an average estimation of 
comparative system performance. 
Comparative X values are useless 
unless the results are linked with 
what is being compared; e.g., 2X 
(times) better than system Y in I/O 
capability. 


Benchmark results are usually rep- 
resented graphically as well as in raw 
number form. We suggest that results 
be displayed in absolute raw num- 
bers in combination with either a 
relative graph or an absolute graph. 


The main aim of benchmark re- 
ports is to inform, display results, and 
discuss findings. As in any scientific 
experiment, raw numbers or graphs 
are irrelevant scribblings without 
careful analysis and interpretation. In 
other words, when you hold a bench- 
mark report in your hand next, look 
for a position or conclusions taken by 
the author. If the author has not 
made one, don't make one yourself. 


Benchmark Design 

Questions about benchmark pro- 
grams and their design still remain. 
À look at benchmark programs today 
is a study in dichotomies: simple 
single-task processes vs. complex 
multitask global programs. Current 
taste favors the former. 


If the author of a 
benchmark report has 
not made a conclusion, 

don't make one 
yourself. 


First and foremost, small single- 
task programs are easier to use and 
understand. People can usually com- 
prehend their purpose and method 
without difficulty. They seem to test 
a single element in a computer sys- 
tem (e.g., processor speed, disk ac- 
cess, etc.) Like minimalist art, 
streamlined programs have an ele- 
gant aesthetic. Because they are (pre- 
sumably) easy to run, reproducing 
results presents few problems. These 
small programs often suffer from 
their simplicity, however. As men- 
tioned before, the well-placed spot- 
light of a single benchmark focuses 
attention on one aspect of system 
performance, ignoring the rest. The 
question of exactly what the one pro- 
gram actually measures rears its for- 
midable head again. 

The gargantuan global benchrnarks 
provide a stark contrast. Usually 
transported via many reels of mag- 
netic tape arid the child of laborious 
years of effort, these complex tasks 
require considerable expertise and 
time to set up and run. They produce 
voluminous statistics on many as- 
pects of a system's performance. 


Since their design supposedly re- 
flects the requirements of typical 
computer loads, the results should 
predict real-life situations. Unfor- 
tunately, the global benchmark de- 
sign is frequently not independently 
verified and the results are often 
cryptic—hardly the stuff for man- 
agerial decisions. Completeness can 
also be a problem. One missing soft- 
ware utility used at the beginning of 
the benchmark stymies the rest of the 
run since subsequent tests rely on 
previous results. Io compound the 
problem, standardization from sys- 
tem to system is difficult due to dif- 
ferences in language and operating 
system versions, enhancements, and 
omissions. 

One approach to system bench- 
marks is to use the following 
paradigm, To admittedly oversim- 
plify the matter, a system benchmark 
could consist of an I/O loop and a 
central processing unit loop. You in- 
troduce parameters that determine 
how many times the individual loops 
are iterated. That way, you can have 
a program that is as l/O-bound or 
processor-bound as desired. To test 
different application conditions, you 
merely vary those parameters and 
the number of programs running 
concurrently. This conceptual model 
Offers four advantages: (1) basic 
modules can be easily coded; (2) each 
module can test a discrete function; 
(3) individual modules are easily run 
and understood; (4) programs can be 
combined to produce complex tasks 
that simulate real-world appli- 
cations. 

Many problems and considerations 
are inherent in benchmark imple- 
mentation. The actual coding is non- 
trivial. For example, each language 
has certain strengths and weak- 
nesses, but a programmer must be 
careful that the benchrnark measures 
system performance and not his or 
her own cleverness. Certain languages 
(and hardware, for that matter) tempt 
the programmer to use tricks that 
bias the test. For example, a micro- 
processor might decrement faster 
than add and so appear faster with 
an addition-only p ., Code 
transportability must be considered. 
Benchmark programs should be doc- 
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Figure 1: Estimates of the job functions per- 
formed by a typical microcomputer system. 


umented and conform to commonly 
accepted language standards. 

Compiler efficiency also has a tre- 
mendous impact on system speed. 
Assembly-code can circumvent this 
problem but introduces computer- 
specific dependencies. How a higher- 
level language is implemented might 
provide hidden optimizations; two 
different compilers operating on the 
same source code can produce 
dramatic differences. In this light, 
and considering language structures, 
benchmarking using two different lan- 
guages is ludicrous. 

Determining the importance of 
each portion of a benchmark requires 
a good understanding of a computer 
system's actual use. Many operating 
systems can provide empirical data 
about what tasks are performed how 
aften using what resources, Figure 1 
shows one possible job mix on a 
medium-sized computer. 

To design even an individual 
benchmark module, you must clear- 
ly define its purpose, An ill-con- 
ceived program can measure many 
aspects of a system—none of them 
properly. A well-constructed and tar- 
geted program can effectively focus 
on a single performance element and 
form a valid building block for a 
benchmark. For example, an I/O loop 
might exercise moving data within 
pages in memory, from disk to disk, 
from memory to disk, etc. You must 
isolate individual performance fac- 
tors, without getting caught up in 
little details, until you form an ade- 
quate model on a computer system. 
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Benchmark designers and discern- 
ing readers must remember that dif- 
ferent types of users need different 
benchmarks. Special consideration is 
necessary to fulfill the needs of office 
automation, word processing, scien- 
tific, multiuser, or database applica- 
tions. Indeed, system performance in 
each area depends on the proper 
match of hardware and software as 
well as basic computing speed. For 
example, the public is acutely in- 
terested in benchmarking multiuser 
environments, although they are 
especially difficult to measure ac- 
curately, The entire tapic of bench- 
marking requirements covers a wide 
and barely touched area. Given the 
confusing variety of factors involved 
in benchmarking, it’s a wonder that 
anyone even attempts such an oner- 
ous task. 


Conclusion 

In this article, we have attempted 
to explain a formalism that creates a 
framework for credibility in the de- 
velopment and reporting of bench- 
marks. 

There is still much more to in- 
vestigate and discuss. We hope that 
areas such as detailed benchmark de- 
sign for specific applications, actual 
mechanics of benchmark execution, 
benchmark evaluation, and the pos- 
sibility of standardized benchmarks 
will be attacked and covered in the 
future. Unfortunately, in the bench- 
mark world, it's not who knows but 
who shows that counts. We have no 
lemon laws for benchmarking that 
guard against misrepresentation. But 
we do have methodologies and gen- 
eral techniques that assist us in our 
understanding or development of 
benchmarks. 

The role of reader is seldom con- 
fronted but demands mention. The 
audience, if polite, will permit mis- 
representation in benchmarking and 
if aggressively critical, will nurture 
clear and honest benchmark report- 
ing. 
In short, this article is not a 
thorough treatment of the deep sub- 
ject of benchmarking. Consider this 
as a Starting point for discussion and 
ammunition against credible reports. 
We encourage you to read the refer- 


ences for more insight. We are also 
anxious for your opinions and in- 
volvement in this controversial sub- 
ject.@ 
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The best software for 
the IBM Personal Computer. 
Could it be yours? 


Attention, all programmers. Heres a 
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and runs on che IBM Personal Computet, we 
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(We also could be interested if it runs 
on another computer. If we select your software, 
we'll ask you to adapt it to our system.) 

But be advised. 

Qur expectarions are great. 

Because the software we publish must be 
good enough to complement IBM Personal 
Computer hardware. In fact, the more you take 
advantage of all our hardware capabilities (see 
the box at right), the more interested in your 
software we become. 

Think about incorporating color graphics 
inco your program, for example. 

Use sound. Consider the power of our 
keyboard and remember co utilize the cen 
programmable function keys. 

In all cases, we're incerested in "friendly" 
software — wich emphasis on quality and wide 
appeal. Programs with the greatest chance 
of being published must be easy to use, offer 
a better way to accomplish a task and provide 
something special to the user. 
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finance. Data management. Self improvement. g 
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So, if you think your software is the best, 
consider submitting it. If it's accepted, we'll take 
care of the publishing, the marketing and the 
distribution. All you have co do is reap the 
benefits of our royalty cerms. And you're free to 
market your program elsewhere af any time 
even if you license it to us. 

We're offering the ladder. Think about 
taking the first step. 

For information on how co submit your 
program, write: IBM Personal Computer, 
External Submissions, 
Dept. 765 PC, Armonk, 


The IBM Personal Computer 
Atool for modern times 


For mote information on where to buy the [BM Persons] Co 


, call 800-447-4700. In Alaska or Hawaii, 800-447-0890. 


mputet 
TUCSD p-Systern is a trademark of che Regents of che University of California. CP/M-86 is a trademark of Digital Research, Inc. 
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The Word-Processing Maze 


How to find your way through all those “new” features 


If you're in the market for a word 
processor, you might feel safer buy- 
ing some land in Florida. Wild claims 
seem more prevalent than usual as 
more and more companies square off 
on the already-scarred word-process- 
ing battlefield. Only certain species 
of rabbit are known to produce more 
“generations” than the word-process- 
ing industry. 

If you trust the comparison charts, 
you buy the program with the most 
red dots next to it. But is it that 
simple? What's really going on? What 
is a "style sheet"? Do you need hori- 
zontal scrolling? Do you need the fea- 
tures of a "dedicated" word proces- 
sor? What if you're "dedicated" to 
your old word processor? 

It's true, word-processing software 
is getting better all the time. With 
]6-bit computers and more sophisti- 
cated screens to run on, word-pro- 
cessing programs are adding fea- 
tures, dropping prices, and trying 
every gimmick to get attention. This 
article describes some new features 
you'll be hearing about and will help 
you create a mental checklist of what 
you want in your next word proces- 
sor. (Also see "Evaluating Word-Pro- 
cessing Programs" on page 243.) 


by Andrea Lewis 


If you're in a store where you can 
test one of the new dazzlers, start by 
typing in some text. This is a little like 
kicking tires, but it does tell you some 
things. Watch for wordwrap at the 
right margin of the line you're typing. 
If a word won't fit on the line, it 
should automatically move down to 
the next one. (Reverse wordwrap— 
good buzzword—occurs when yau 
delete something and words from 
below move up.) Not only is this 
quick and handy while you're typing, 
but it indicates the much broader 
design concept of automatic refor- 
matting. 

Most of your text entry is in insert 
mode, but make sure you can switch 
to overtype mode—replacing existing 
Characters as you type. It should be 
available as a simple toggle and 
comes in handy for some editing 
operations. 


Be Selective about Selecting 
Next, most people try out one of 
the Big Three: Delete, Copy, or Move. 
To perform one of these operations, 
you must first choose the exact text 
you want to work on. Stop for a 
minute, take your attention away 
from the commands themselves, and 


consider the process of selecting text. 
This single process will, in time, 
cause you immeasurable grief if it is 
the tiniest bit awkward, slow, or dif- 
ficult. 

The system should provide many 
options for selecting the text you 
want. Imagine the agony of selecting 
every word character by character or 
every sentence one word at a time. 
Look for fast, flexible text selection: 
by character word, sentence, and 
paragraph—with options to extend to 
multiples of each item. The use of a 
mouse makes text selection much 
easier. 

Before you can select text, you must 
position the cursor in the right vicin- 
ity, involving some combination of 
scrolling and cursor movernents, À 
mouse is handy because you can 
scroll by variable amounts using the 
scroll bars. If you are going to scroll 
with the keyboard, the system 
should implement Page-up and Page- 
down keys to move you up or down 
by one screen. To scroll longer dis- 
tances, look for Home and End keys, 
a jump to page n command, and the 
ability to mark text and jump to 
marker x. 

Horizontal scrolling is a — 
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now that most word processors per- 
mit very wide documents. Find out 
which keys move the document left 
and right and in what increments. 


No Big Deal 

You were about to carry out a com- 
mand before text selection, cursor 
movement, and scrolling sidetracked 
you, so now turn your attention back 
ta the command interface. You 
should be able to see the main com- 
mand menu on the screen while you 
are entering text. Find out how easy 
it is to choose a command, by point- 
ing at it (using keys or a mouse) or 
by typing its first letter. Look for ease 
in moving back and forth between in- 
sert mode and the commands; it 
shouldn't be a big deal. Try some 
simple editing commands like Delete 
and Copy to see how easy or difficult 
it is to choose commands. 

Reserve judgment on the com- 
mand interface as a whole until you 
look at the more intricate commands, 
those with a submenu or more than 
one field to fill in. The important 
thing here is that, as much as pos- 
sible, the commands be task-ori- 
ented, so that all the information you 
need is in one place, For example, the 
Replace command should prompt 
you for all the information it needs: 
the search text, the replace text, the 
direction of the search (forward or 
backward), and if it is case-sensitive 
and whole-word-sensitive. (Whole- 
word-sensitive means dort find oc- 
currences of the search word within 
other words. Case-sensitive means 
search only for text in which the up- 
percase and lowercase letters match 
the search string. Some new systems 
do case-sensitive replacements auto- 
matically, that is, if the replacement 
word begins a sentence, its first let- 
ter is automatically capitalized.) You 
should also be able to specify con- 
firming or nonconfirming, that is, 
whether you want to individually ap- 
prove each replacement or globally 
replace all occurrences at once. 

lt is important to notice how 
logically and efficiently the command 
interface is organized. Check to see 
if the command fields are filled in 
automatically with defaults or likely 
responses. It is desirable to have com- 
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mands with lots of options, but you 
don’t want them to obstruct what you 
do 99 percent of the time. 


The Formatting Jungle 

The term “formatting” covers a lot 
of ground in word processing. How 
do you get from screens full of free- 
form text to the printed page with 
running headers, page numbers, cen- 
tered titles, paragraphs, sections, 
tables, footnotes, and bold or italic 
characters? And how much of this 
can you see on your screen during 
editing? Functionally and visually, 
formatting features on microcom- 
puters are finally meeting—or sur- 
passing—those on dedicated word 
processors. 

You'll keep hearing the phrase 
“what you see is what you get.” It 
means that the word processor auto- 
matically reformats all the text while 
you are working, so you always see 
a reasonable facsimile of the for- 
matted document on the screen. If 
there teally is a next generation on 
the way, automatic reformatting is its 
single most distinguishing feature. 
The screen looks just as it's supposed 
to, without gaps after a deletion, 
without unjustified margins when 
they should be justified, and without 
Reformat keys or commands. Instead 
of control codes indicating bold or 
underlined letters, the letters appear 
bold or underlined. Centered text 
stays centered, even if you change its 
length. You get the idea, 

In short, the formatting actions are 
not only automatic, but, once as- 
signed, they become implied in the 
text. Special formatting commands 
assign the formatting properties that 
are not visible within the text itself. 
It’s a subtle concept, but one that 
judges the effectiveness and elegance 
of a system's formatting repertoire. 

A few formatting techniques re- 
quire special mention: 


Formatting tabs: tabular material was 
a problem in the past because word 
processors simply expanded tabs in- 
to spaces. If you changed the number 
of characters between tabs, you threw 
the alignment off. Today, real tab 
stops exist, which are a lifesaver for 
anyone working with columns. Look 


for a specific tab-setting command 
and the ability to see tabs on a ruler 
on the screen. Also look for align- 
ment selection—left, right, center, or 
decimal—tor the text at any tab stop. 
And, if you're really serious about 
tables, look for column operations, 
such as deleting an entire column or 
adding the figures in a column. 
Formatting running headers: usually, 
word processors keep text for run- 
ning headers in one place and then 
print it on each page. Look for the 
following options for formatting run- 
ning headers: positioning at the top 
or bottom, different text for even and 
odd page numbers, expanding page 
numbers within the headers, and 
changing or eliminating the header 
on the first page. The package should 
allow any number of lines in the run- 
ning header, 

Formatting footnotes: at last, some 
microcomputer word-processing sys- 
tems include specific commands for 
footnote management. If your work 
includes any documents requiring, 
footnotes, don't settle for a system 
that doesn't handle them. Your word 
processor should number the foot- 
notes and automatically put foot- 
notes and their references on the 
same page during printing. There 
should also be an option to print all 
the footnotes at the end, if you prefer. 
Since the footnotes are usually stored 
at the end of the document during 
editing, some systems provide a foot- 
note window that you can open to 
edit the footnotes without losing 
sight of the main text. 

Format definitions: the ability to create 
format definitions rather than the for- 
matting macros of yesteryear is in the 
works, Format definitions (or style 
sheets) are powerful tools, especial- 
ly if you want a standard format for 
a certain type of document. The for- 
mat definition is an entity, separate 
from the text, that the user creates to 
describe certain format properties. It 
includes such formatting information 
as indents, justification, running 
headers, font names, double-spacing. 
and tabs. If you store the formats 
separately and apply them to the 
documents later, you can establish 
standards for company documents or 
for your own use. 
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Getting What You Saw 

Be sure the word processor you 
buy works with your printer and 
takes full advantage of it, that is, be 
sure it has the correct printer descrip- 
tion file. 1f your printer has propor- 
tional fonts, make sure your system 
supports them. The word processor 
must know the width of every char- 
acter in the proportional fonts you 
use to calculate line breaks and justify 
the text. Find out if the printer 
description file has all the informa- 
tion you need. To justify with propor- 
tional fonts, most systems microspace 
between words, making the space be- 
tween words on a line equal, Your 
output looks even better if the system 
microspaces between the letters of 
the words. 

Other print options to look for in- 
clude choice of continuous or sheet- 
fed paper, background printing, and 
prompts for font (print wheel) 
changes during printing. Most new 
systems also offer direct print (or hot 
print), which lets you type directly 
from the keyboard to the printer— 
handy for addregsing a quick 
envelope. 

Currently, no microcomputer word 
processors display text in two or 
more columns on the screen and re- 
format them as you type. [Editor's 
Note: There is now at least one: Jack H 
for the IBM PC from Business Salutions.] 
A few let you enter text as usual (in 
a single column) and then specify 
more than one column for printing. 
The system wraps and justifies the 
columns before printing, and you get 
multicolumn output. This is a good 
feature, especially if you print a 
newsletter or brochure with your 
word processor. 


I Take It All Back 

For the "what have I done" and the 
"oh no,’ an Undo command is a 
must, and most word processors to- 
day implement one. The Undo com- 
mand takes back your last action, as 
if you never did it. The Undo com- 
mand responds in two possible ways 
if you execute several in a row. It may 
undo only the most recent action 
(even if that action was an undo), or 
it may work successively backward 
through your actions, undoing each 
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one in turn. Both are useful. You can 
experiment with formatting by undo- 
ing your most recent action. Change 
some formatting, look at it, undo it 
to compare it to the original, and so 
forth. How much text can the Undo 
command handle? The worst errors 
are usually the ones involving the 
most text, so it defeats the purpose 
of this command if there is much of 


a limit. 


Ch 

All good word processors have a 
way to expand user-assigned abbre- 
viations into their longer definitions. 
A glossary (or boilerplate) is a real 
time-saver for anyone doing business 
or legal documents. First, you assign 
abbreviations to chunks of text, such 
as the paragraph that describes your 
warranty or a phrase like "the party 
of the first part.” When it's time to in- 
sert the text into the document, you 
simply type the abbreviation and ex- 
pand it. The important questions are 
how many abbreviations can you 
have, how long can the chunks be, 
and how easy is it to do the expan- 
sion? It's supposed to be a time-saver, 
so a single keystroke should expand 
the abbreviation. 


Mouse Pointers 

The initial reaction to using a 
mouse with a word processor is 
usually: "I don't want to keep mov- 
ing my hands on and off the key- 
board.” Well, that's true, you don't, 
Depending on how well the program 
differentiates between text entry and 
editing and formatting, the mouse 
can really shine at selecting text and 
commands. It allows easy scrolling 
and text selection. To carry out a com- 
mand on the selected text, point the 
mouse at it and push a button. If the 
system is designed for this device, 
lots of operations can be performed 
only with the mouse. Of course, any 
system that works with a mouse 
should also have a keyboard equiva- 
lent for every function. 


Window Shopping 

A good system allows two, maybe 
more, windows open at once. Look 
for a Window command with the op- 
tion of opening it vertically or hori- 


zontally. You want the ability to see 
different parts of a document, or dif- 
ferent documents, through the win- 
dows. lt should be easy to cross win- 
dow borders and to copy or move text 
from one window to another—some- 
times called cut and paste. Multiple 
windows allow you to see what is 
happening when you merge docu- 
ments. Make sure you can merge at 
any location in a document, not just 
at the end. 


Spelling and Hyphenation 

To cut down on overhead, most 
systems don't build in spelling or 
hyphenation utilities but rather pro- 
vide them as separate utilities. 
Hyphenation can exist with varying 
degrees of accuracy. Some programs 
hyphenate according to a set of rules 
about where it is safe to insert a 
hyphen (before "ing" or between 
double consonants, etc.). If an on-line 
dictionary already exists for spelling, 
the hyphenator should use it to look 
up proper hyphenation. This is 
slower but more accurate. Some 
spelling checkers also provide minor 
syntax checking, such as alerting you 
when you type the same word twice 
in a row. 


Stil] Waiting 

So far, generating an index or a 
table of contents automatically is still 
the exclusive property of dedicated 
word processors or mainframe pro- 
grams. Look for these features on 
microcomputers 12 to 18 months 
from now. 


Summary 

T hope this list of new word-pro- 
cessing features helps you weave 
your way through the ads, brochures, 
and demonstrations. Plan ahead for 
the features you want and need so 
your word processor will be viable for 
years to come. In addition, don't lose 
sight of such design qualities as auto- 
matic reformatting, easy text selec- 
tion, and a logical command inter- 
face. They make a real difference in 
efficiency and ease of use in the long 
run.a 


Andres Lewis (1034 N.E. 90th St, Seattle, WA 
98115) is a freelance writer. 
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that let you get tbe most 
out of your IBM PC. 


AST Research Number One Add-Ons let you 

realize the full potential of your IBM PC or PC- 

XT without wasting valuable slot space. By : 
combining your memory and input/output Ze x ae s m 
requirements on a single card, you can take 2. 
advantage of more of the capabilities IBM y $ 
designed into the PC, while leaving space for ERN. i 
future enhancements as they are introduced. EM M". | 
AST Research multifunction boards can add D koc À | i 
user memory from 64K to 512K to your PC ' A, A5 T -y 
bringing your PC memory to its maximum of qd 
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serial ports, parallel ports, a clock calendar, | Lapis 
game adapter port, and SuperPak" — the | E Tr 
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clock calendar on a single card. i ' : 
1/0 Plus II" — Up to 2 serial ports, optional i 3 
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game port, and clock calendar on a single iu a 
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ComboPlus" — Up to 256K memory, serial 
port, printer port, and clock calendar on a 
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Ali AST Research multifunction boards come | 7 
with the AST “Plus” — our unsurpassed repu- Ape te 
tation for quality, reliability, after-the-sales | if i / = 
support, and overall design excellence — | J= M, 
which give our products the best price/per- j | : / à 
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AST Research Number One Add-On Products ™ prosa / i 

are available at Computerland, Entré, Busi- cru eos 
nessiand and other computer stores world- E ; “Sr 

wide. Contact AST Research, Inc. for the — A cate 
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Circle 8 on inquiry card. 


E WORLD'S 


You'll never see Infocom’s graphics 
on any computer screen. Because 
theres never been a computer built 
by man that could handle the images 


We draw our graphics from the 
limitless imagery of your imagi- 
nation—a technology so power- 
ful, it makes any picture 
that's ever come out of a 
screen look like graffiti 
by comparison. And 
y knows how 
to unleash your 
imagination like 
Infocom. 
Through our 
prose, your 
imagination 
makes you part 
of our stories, 
in control of 
what you do 
and where you 
go—yet unable 
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fronted with situa- 
tions and logical puz- 
zles the like of which you won't 
findelsewhere. And youreimmersed 


E" 


trol the course of 


sonalities as real as any you'll meet 
in the flesh—yet all the more vivid 


your mind's eye, not through your 
external senses. The method to this 
magic? We've found the way to plug 


catapult you into a whole new 
dimension. 

Take some tough critics’ words 
about our words. SOFTALK, for 
example, called ZORK® III's prose 


"far more graphic than any depiction 


yet achieved by an adventure with 
graphics." And the NEW YORK 


we produce. And, there never will be. 


to predict or con- 


in rich environments alive with per- — 


because they're perceived directly by 


our prose right into your psyche, and 


: Ww NOST 
HICS TECHNOLOGY. 


TIMES saw fit to print that our 
DEADLINE™ is “an amazing feat 
of programming.” Even a journal as 
video-oriented as ELECT RONIC 
GAMES found Infocom prose to be 
such an eye-opener, they named one 
of our games their Best Adventure 
of 1983. 

Better still, bring an Infocom game 
home with you. Discover firsthand 
why thousands upon thousands of 
discriminating game players keep 
turning everything we write into 
instantaneous bestsellers. 

Step up to Infocom. All words. No 
graffiti. The secret reaches of your 
mind are beckoning. A whole new 
dimension is in there waiting for you. 

(For more information on Infocom 
games contact: Infocom, Inc., P.O. 
Box 855, Garden City, NY 11530. ) 


events. You're con- “~~~ 


InFOCOm 


The next dimension. 


mum II, Atari, Commodore 64, CP/M 8° es e 
RT-11, IBM, MS-DOS 2.0, NEC APC, NEC PC-2000, Osborne 
T1 Professional, TI 994A, TRS-80 Model I, TRS-80 Mode! III. 
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Every software ad you read seems to be talking about accomplish more than it ever has before. 

‘integrated software: But it was 1-2-3™ from Lotus? That's why with 1-2-3 the thought process is not in- 
that actually gave the phrase real meaning, because we terrupted, so your mind no longer has to wait for your 
combined spreadsheet, information management and hands. To the novice, it makes everything plausible. 


der functions in one simple, powerful program. To the expert, it makes anything possible. 
program that is faster and easier to use than any The results: Business decisions come faster and easier. 
other software available today. 1-2-3 from Lotus is truly compatible with the most 
In short, the tasks it can perform are really impressive, . important personal computer of all—the human mind. 
but why it can rm them is even more important. And isn't that what integration really should mean? 
Because we feel the real criterion for any managernent Call 1-800-343-5414 (In Massachusetts call 617-492- 
tool is its ability to let the human mind flourish and 7870) and find out more about 1-2-3 from Lotus. 


© Lotus 
The hardest working software in the world. 


Circle 220 on Inquiry card. 1-2-3 and Latus are trademarks of Lotus Development Corporation. All rights reserved. 


Evaluating Word-Processing 


Programs 


A 100-point checklist simplifies the decision-making process 


How to Keep Score 

[n the case of al] yes/no questions, 
yes is the answer that earns the 
points. 

When keystrokes are being 
counted, control characters count as 
a stroke and a half. So do shifted 
characters, Shifted control charac- 
ters—or any other combination of 
three keys you have to hold down at 
once—count as two keystrokes. If a 
program can't do the function at all, 
it gets a five-keystroke penalty. 

Count cursor arrows with auto- 
repeat for a minimum of 3 (it takes 
a while to get started) and a max- 
imum of 10 (to move from the top to 
the bottom of the page or from one 
end of a line to the other). 

If a question asks, “Is there a one- 
stroke command to ...,' count con- 
trol characters (but not shifted con- 
trol characters or other three-key 
commands) as one stroke. 


This article is reprinted by permission of McGmw- 
Hill Back Company from Word Processing Buyer's 
Guide by Arthur Naiman (New York: McGraw- 
Hill, 1983). 


by Arthur Naiman 


Since some microcomputer key- 
boards have special function keys like 
those on dedicated word processors, 
and since certain word-processing 
programs have been designed to 
work with them, such programs may 
get different scores, depending on 
the system they're used on. But for 
dedicated word processors (which 
always use the same hardware), and 
for word-processing programs that 
cant take advantage of special func- 
tion keys, the score won't vary. 

If a file name is required, assume 
it consists of eight characters. Be sure 
to include every keystroke—Return, 
Enter, etc. Remember that you can 
give partial points (for partial perfor- 
mance) on any item. 

Since the checklist is so long, I've 
boldfaced certain key words through- 
out, to help you find particular items 
more quickly and easily. 


Safety and error handling— 

10 points 

How hard is it to lose text? (4) 

Are there hard-to-avoid fatal error(s) 
that are likely to occur: 


about 196 of the time? (—25) 

about 2% of the time? (—50) 

about 395 of the time? (—75) 
How well are errors documented? (2) 
How clear are the error messages? (1) 
Is verification of saves automatic? (1) 
Are backup copies automatic? (1) 
Can you save to either disk, or switch 
disks without exiting the program? (1) 


Subtotal for safety and error handling: 


Documentation—18 points 
Is the training manual: 
well-organized? (3) 
readable? (3) 
complete? (1) 
Is the reference manual: 
complete? (3) 
well-organized? (2) 
understandable? (2) 
Is there à good, complete index? (1) 
Are the manuals typeset? (1) 
If not, is the text proportionally 
spaced? (V2) 
Is the layout intelligent and the 
design graceful]? (1) 
Are there special kinds of documen- 
tation, other than manuals (like a 
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reference card, on-screen tutorial, 
training tape, etc.), that you find 
useful? (1) 


Subtotal for documentation: 


Ease of use and human engineer 
ing—18 points 
Is the workfile held in memory or 
on-and-off disk? 
{no score, but an important 
consideration) 
How many keystrokes does it take to 
go through the following sequence of 
23 commands? — 
1) open a new text file (don't count 
the characters in the file name itself); 
2-4) center, boldface, and underline 
a title; 
5) skip a line; 
6) indent the next line of text 5 
spaces; 
7) indicate the end of that paragraph; 
8) skip a line; 
9) indent the next paragraph 5 
Spaces; 
10) put a page break at the bottom of 
that paragraph; 
Ti-14) reset the top, bottom, left, and 
right margins (just count the com- 
mands, not the numerical values); 
15) order the file to be double-spaced 
(if single-spaced is the default), or 
vice versa (again, not counting the 
numerical values); 
16) save the file; 
17*) print it out; 
18*) stop in the middle of printing 
out; 
19) return to the text; 
20) delete a word (5 characters and 
a space); 
21) delete a line (60 characters or 
morte); 
22) save this new version of the file, 
keeping the old version for backup; 
and 
23) begin printing out again at the 
top of the page. 
[Systems with virtual representa- 
tion can skip these two steps (17- 
18), since it's just as likely that a 
mistake will get caught on the 
screen as in a printout.| 
Fewer than 55 strokes—5 points 
56-60 strokes—4'? points 
61-65 strokes—4 points 
66-70 strokes—3' points 
71-75 strokes—3 points 
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76-80 strokes—2'^ points 

81-85 strokes—2 points 

86-90 strokes—1Y» points 

91-95 strokes—1 point 

96-100 strokes—‘ point 

more than 100 strokes—no points 
How easy is it to remember com- 
mands (thanks to mnemonics, cursor 
diamond, and other logical key place- 
ment, menus, logical command 
Structure, reference card, key tops, 
dedicated keys, reconfigurable com- 
mands, etc.)? (3) 

Is the main editing menu suppress- 
ible, or not normally on the screen 
with the text? (Y2) 

Is there a way to know: 

what page of the printout you're 

on? (32) 

your location with respect to the 

entire file (what percentage of it is 

behind you, for example)? (*4) 

Can you find out the total size of the 
file you're editing without exiting the 
program? (12) 

Can you do that and return to where 
you were in the file in less than 3 key- 
strokes (or two control characters)? 
(% additional) 

Can you copy the program as often 
as you need ta? (2) 

Total program size: 

Less than 25K? (1) 25-35K? (74) 
Or—on dedicated word processors, 
and other systems where the soft- 
ware and hardware are integrated— 

Workspace more than 30K? (1) 

Workspace more than 20K? (Y2) 
Are the editor and formatter loaded 
together? (1) 

If not, can you keep the workfile in 

RAM while switching from the 

editor to the formatter? (V) 

How often does the program have to 
go to the disk to access overlays? 
(never, because whole program 
resides in memory—lL,; only goes to 
overlays occasionally, for special 
jobs—!5; overlays are essential part of 
program—0) 

Can you: 

rename the file you're working on 

without abandoning the edit? (%) 

rename a file other than the one 
you're working on without leaving 
the program? (%) 

delete a file other than the one 

you're working on without leaving 

the program? (%4) 


Can you get a directory of files on the 
disk without exiting the word- 


processing program? (—1 if not) 
Does this directory also give you 
the size of each file? (44) 
Can you ask for just part of the 
directory? (4) 
Is there a type-ahead buffer (key- 
stroke storage)? (1) 

Will this program run memory- 
mapped? (4) 


Subtotal for ease of use: 


Editing power—25 points 

What is the total number of com- 
mands this program offers you (for 
editing, formatting—everything)? 
[Count every possible aption.| 


more than 170—4 points 
150-170—3!^ points 
130-149—3 points 
110-129—2% points 
90-109—2 points 
70-89-12 points 
50-69—1 point 
30-49—'^ point 
fewer than 30—no points 
Is there wordwrap? (1) 
Ease and power of basic cursor move- 
ment, insertion and deletion com- 
mands (6) 
[The next 16 questions will give you 
a reasonable score for this item for 
programs that use conventional 
techniques. For other programs, 
you have to make this judgment 
subjectively.] 
Is there a one-stroke (or one-control- 
character) command to move the 
cursor: 
right one character? (—1 if not) 
left one character? (—1 if not) 
up one line? (—1 if not) 
down one line? (—1 if not) 
(two-stroke or two-control-charac- 
ter commands count half for the 
next 11 questions) 
forward one word? (32) 
backward one word? (12) 
to the end of the line? (12) 
to the beginning of the line? (14) 
to the top of the screen? (4) 
to the bottom of the screen? (15) 
to the beginning of the file? (14) 
to the end of the file? (Vz) 
Is there a one-stroke (or one-control- 
character) command to: 


OVERALL SCORES 
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delete a whole word? (12) 
delete a whole line? (1%) 
switch between insert and write- 
over mode? (1) 
either mode missing (—5) 
Is there continuous and unlimited: 
forward scrolling? (12) 
backward scrolling? (4) 
Can the scrolling speed be altered? 
(A) 
Can you call up any page in the text 
by number? (154) 
Can you move the cursor where there 
is no text? (15) 
Can you: 
copy blocks of text? (34) 
move blocks of text? (4%) 
delete blocks of text? (1) 
make a new file out of a block of 
text without having to stop editing 


the file you're working on? (12) 
insert another file into the one 
you're editing (1) 
Can you: 
find a string anywhere in a file? (1) 
replace a string anywhere in a file? 
(1) 
search backward as well as for- 
ward? (%) 
do many substitutions all at once, 
without having to approve each 
one? (1) 
Can you see each change for ap- 
proval if you want? (—2 if not) 
In doing finds or substitutions, can 
you tell this program to ignore 
caps/lowercase? (14) 
Look for whole words only? (12) 
Can you: 
make substitutions that affect more 


than one file at a time? (44) 
store stock phrases in memory and 
insert them with a coded com- 
mand while typing? (1) 
Are there other special global capa- 
bilities? (14) 
Is there a command that moves the 
cursor to where it was before the last 
command was executed? (%) 
Is there a split-screen feature? (1) 
Can you edit one file while printing 
out another? (1) 
Are there other special editing fea- 
tures that appeal to you? (142) 


Subtotal for editing power: 


Formatting power—25* points 
[With virtual representation, pos- 
sible total of 30] 
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Can you vary: 
the top and bottom margins? {(—i 
if you can't) 
the side margins? (—1 if you can't) 
character spacing? (1) 
line spacing? (1) 
the tabs? (15) 
each tab setting individually? (12) 
Are there decimal tabs? (32) 
Are there automatic indents? (14) 
outdents? (%) 
Automatic page numbering? (1) 
Can you choose: 
where on the page the page num- 
bers go? (¥2) 
what text (if any) accompanies 
them? (%) 
Can you get headers and footers 
printed automatically on each page? 
(1) 
Are there special features like hori- 
zontal scrolling to help with format- 
ting extra-wide text or tables? ('%) 
Will the program allow you to bold- 
face on printers that are capable of it? 
(4) 
Is there overstriking? (1) 
Are there subscripts? (4) super- 
scripts? (4) 
Can you underline continuously, i.e., 
under spaces and punctuation as 
well as letters and numbers? (4%) (—1 
if program can't underline at all) 
Can you automatically center lines? 
(A) 
Is there automatic two-column print- 
out? (15) 
Do you have a choice of single-page 


or continuous printout? (1) 

Can you link files during printout, 

either by embedding a line at the end 

of each file or by specifying the files 
to be linked when you give the print 
command? 

Either (1) Both (1%) 

Can you have multiple copies of the 

same file printed out with one com- 

mand? (14) 

Can you embed a command that 

makes the printout stop and wait for 

your instructions? (4) 

Can you stop printout from the key- 

board? (—2 if you can't) 

Can you print from the middle of a 

file? (1) 

Can you justify the right margin? (1) 

Is there true proportional! spacing on 

printers that allow for it? (2) 

Is there on-screen formatting? (2) 
(line breaks—'^; page breaks—Y5; 
centering— ^; other formatting in- 
formation displayed— +2} 

[An extra 5 points is given for virtual 

representation (which is machine 

dependent). To qualify, the screen 
must display all of the following (par- 
tial points as indicated): 

full page (at least 54 lines) of text (1) 

underlining (4) 

double underlining (14) 

boldface (1) 

justified right margins (1) 

Proportional spacing (1)] 

Is there automatic hyphenation? (1) 
If not, are there conditional 
hyphens? (14) 


Is there a conditional page break fea- 
ture? (1) 

Can you ask for a no-break space? 
(4) 

Is there an instant print feature? (Yz) 
Are there other special formatting 
features that appeal to you? (114) 


Subtotal for formatting power: 


Responsiveness and support— 
4 points 

(Based on reputation, users com- 
ments, what the vendor says, etc.) 


Program Name: Version #: 
Operating system(s) it runs under 
and/or machine(s) it runs on: 
Price: $ 
Publisher: 
Vendor(s): 
Overall score: 
Scores in specific areas: 
Safety and error handling (10): 
Documentation (18): 
Ease of use (18): 
Editing power (25): 
Formatting power (25*): 
("With virtual representation, a 
total of 30 is possible) 
Publisher support (4); 
Special notes: m 


Arthur Naiman is the author of several books or 
compitters and is currently werking on more. They 
include Introduction to WordStar and Computer 


Dictionary for Beginners. 


EPROM PROGRAMMER & | UV ERASER FOR THE 80's 
$15 PROGRAMS OVER 300 DEVICE TYPES 
MOS (BK - 256 K, SINGLE & 3 VOLTAGES) BIPOLAR PROMS, 40 PIN MICROS 


Stand Alone 

256K Buffer (200 ns) 
Integrated keypad 
EPHOM simulation 

Fast algorithm 

Power down sockets 
Temp compensated 

Ref. voltages 

16 formats & 8 baud rates 
Auto-user friendly-mode 


COMPUTER SYSTEMS CORP 4089S. 
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ere) Gb 


‘S15F $995 


OVER 26 FUNCTIONS 
Edit 
CRC check 
» Block Move 
Over Program 
Insert 


(305) 994-3520 


e Delete 

we 16 Diagnostic 
Functions 

e And More! 


Rogers Circle #7, Boca Raton, FL 33431 


BUV-IIA $95.50 
* Heavy duty 

è Timer 

è Safety switch 

* 110/220 voltage 


BUV-IIB $66.50 
* Heavy duty 

* Safety switch 

* UV indicator 


OTHER 
COMPLETE SYSTEMS 
S15RH (remote) $695 
S15P (4 key) $795 
$158 (bipolar) $895 
$15G (gang) $1095 


Circle 41 on inquiry card. 


Dedicated Ha quality 
TAXAN offérs a col 
imonitorsvintluding 
ultra-high vesolutio] 
medium and higk 


* -— d 


= 


[AX AN 


TAXAN also offers the 410-80, 80 column and 


RGB card to interface with the Apple Ile. 

TAXAN monitors stand alone. | 00 TAXAN 
TSK Electronics Corporation | 

See your local 42 TAXAN dealer, or call us for details! joo CP 


City of Industry, CA 91748 
(213) 810-1291 
Circle 364 on inquiry card. 
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FROM 


PRENTICE’ 


CORPORATION 


POPCOM is a trademark of PRENTICE Corporation. 


THE CONNECTION 


POPCOM, X100 
the new, easy-to- 
use communica- 
tions tool that 
connects you and 
your personal 
computer to the 
wondrous, mind 
expanding, enlight- 
ening world of 
information. 


Y. E 
93 X100 


See your dealer or write for more information. Make the connection 
Automatic or manual dialing and answering for all voice and data calls. between yourself and the challenging world of information. 
Volce and data transmission during the same call — ends the 3 separate 
calis (‘I'm going to send," "I'm sending,” "Did you get what | sent?"') L] Please send me literature on POPCOM products. 
Smart modem compatible — works with widely available communications O Please call me immediately. 
software. 
Flexibility — compatible with 103, 113, and 212A dial-up modems; connects 
to all standard single and multi-line equipment. 
Fast, easy setup — ‘tune’ tells when the three cables are properly connected. * NAME 
Adjustment-free operation — no manual switches to contend with. The 
X100 automatically takes its instructions from your PC or terminal. 
Automatic computer briefing — reports to your PC ail call-progress tones... | COMPANY 
dial tone, busy signal, remote ringing, talk, even line disconnect — so your 
computer can do more. 
B ''in-Use"' light on multi-line phones — protects against inadvertent interrup- ADDRESS STATE ZIP 
tion. 
Smart interface — automatically adapts itself to various RS232 cables. PRENTICE CORPORATION, 266 Caspian Dr, PO. Box 3544, 


Versatile installation — fits conveniently on wall, desk or floor. Sunnyvale, CA 94088-3544, (408) 734-9855 
Circle 295 on inquiry card. s 0102 


With the p-System™ from 52> === 


For: IBM PC'& XT CORONA COLUMBIA EAGLE COMPAQ COLBY DOT HYPERION 


Do you feel stifled by your operating computer to perform other tasks while Microdisk and Santa Clara. Corvus 
system? The p-System from NCI will printing. OMNINET support can easily be added 
release you. It is the complete program This operating system is stable, friendly as well as memory cards from AST 


development environment for the IBM and easy to use. Command options are Research and Tall Tree Systems, the 
Personal Computer and compatibles. This presented on a menu requiring only a Colorplus card and the Hercules graphics 
is the fast p-System with Ihe special single keystroke. The 8087 Numeric card. 
p- machine emulator developed by NCI. Coprocessor Support allows extremely fast When you buy the p-System from NCI you 
The p-System from NCI gives you floating point calculations and the get technical support and complete 
everything you need in one system at far asynchronous 1/0 lets you use serial documentation. 
i Behe! Eme gun bro ret inii printer and communications routines, Por full details call or write 

-— dicatum cues i ve With the p-System you can choose either ' 
screen editor, a multi-function file UCSD Pat Fortran 77 or Basic as your Network Consulting Inc. 
manager and RAMduisk support fur fast programming language. NCI also offers Discove Park, i 
access to files. Dynamic memory hard disk suppor! for the IBM XT Suite 110 - 3700 Gilmore Way 
allocation lets you create programs larger Corona, Columbia, Corvus, Tallgrass, Burnaby, B.C. Canada V5G 4M1 
than 64K and a print buffer frees your Davong, Genie 545, QCS, Datamac (604) 430-3466 


SPEED. PORTABILITY. RELIABILITY. 


IBM Personal Computer and IGM Personal Computer XT are trade marks of Internabonal Business Machines Corporsuon. The p-System™ is a trade mark of Softech Microsystems, Inc LICSD Pascal m a trade 
of the Regents of the Unwersity of Caltorme. OMNINET is 8 trade mark of Corvus Systems Inc. 5:5 5 a ade mark of Genre Computer Corporation Dolorptus 6 a trade mark of Fredenck Electronics 


Reviewer's Notebook 


Last month | mentioned a few of 
the new printers we had received. 
This month I'll mention one more, 
plus another type of output device—a 
plotter, And we'll even cover some 
software for a change. 


The HP 7475A 

The arrival of the Hewlett-Packard 
HP 7475A plotter ties in nicely with 
all the attention that is being placed 
on the graphics capabilities of per- 
sonal computers, especially in televi- 
sion commercials. In these commer- 
cials, all you have to do is press two 
keys and your complete financial pic- 
ture appears in four or more colors. 
Mice, even if the number of key- 
strokes is vastly underestimated. But 
if you want to take your financial por- 
trait around to your associates, you're 
going to need either a very good 
camera or a plotter. And you can't 
beat a plotter for resolution and 
speed. 

The HP 7475A is the enhanced ver- 
sion of the popular HP 7470A plotter. 
The earlier version had only two 
pens and could handle only 8%- by 
Tl-inch paper. But it was fast, ac- 
curate, and sold for the moderately 
inexpensive price of $1795. The new 
plotter sells for about the same price 
as the older one, but it has several 
superior features—six pens instead of 
two, the ability to handle larger paper 
(11 by 17 inches), a better character 
font (the letter "O" is actually curved 
rather than octagonal), and even 
automatic pen capping, which keeps 
pens from drying out. 

Of course, these features would be 
useless if there weren't any software 
to take advantage of them. Fortunate- 
ly, the people at Hewlett-Packard 
have been very successi at getting 
the major graphics software houses 
to write driver programs for the HP 
7475A. At last count we had received 
mare than 10 packages, including 


«— Circle 267 on Inquiry card 


by Rich Malloy 


Lotus's 1-2-3, Supercalc3, and Graph- 
talk. 

In typical HP tradition, the HP 
7475A has more control keys than you 
could ever hope to become even 
vaguely familiar with, but it is an im- 
pressive little graphics machine 
nonetheless. We'll have a more de- 
tailed article on it in the future. 


The MT-160 Printer 

Getting back to printers, we should 
mention another of the printers be- 
ing offered by Mannesmann Tally. 
The MT160 is a real workhorse, 
though it may be one of the smallest 
office printers around. Priced at $795 
($695 without a near-letter-quality 
mode), the MT-160 is a fairly reason- 
able value considering its capabilities. 
It can print at 160 cps (characters per 
second) in draft mode and 80 cps in 
near-letter-quality mode. As for 
pitch, it can print at 10, 12, and 16.5 
cpi (characters per inch), and it is the 
only printer 1 have seen lately that 
can also print at 20 cpi. For graphics 
it is compatible with the Epson. And 
it has both a serial and parallel port. 
To top things off, the MT-160 offers a 
unique and simple way to set its vari- 
ous parameters: you merely press a 
“yes” or "no" button in response to 
a series of questions it prints out. 
And it remembers this configuration 
even after you turn the machine off. 


Friday! and Peachtext 5000 

After all this talk about hardware, 
I should mention two software pack- 
ages we've received for the IBM PC— 
one a database manager, the other a 
collection of practically everything. 

The database manager, called sim- 
ply Fridayl, was announced last April 
by Ashton-Iate amidst tremendous 
hoopla. This easy-to-use application 
program written in dBase Il was sup- 
posed to revolutionize offices. Practi- 
cally anyone could use it to do prac- 


tically any office task. 

Now that Friday! has been out for 
a while, we must agree with some of 
the hype. Friday! is a good product. 
And while it is true that practically 
anyone can use it, there is a definite 
limit to what you can do with it. Two 
things are particularly objectionable. 
First, each field of data is limited to 
32 characters. And although 98 per- 
cent of your data will fit in 32 char- 
acters, the 2 percent that doesn't will 
sure keep you from saying TG.LE 
Second, although our IBM PC has 
500K bytes of memory, Friday! acts as 
if it still has only 64. In order to use 
all of its 200K bytes of code, Friday! 
must constantly load small program 
modules from the disk drive and 
overlay them onto a 64K-byte mem- 
ory space. Practically every other 
time we hit a key, Friday! goes out to 
the disk and pulls in another overlay. 
A nice product, but Ill wait for 
Saturday! 

Another event that happened last 
April was that the folks at Peachtree 
Software decided to knock Wordstar 
off the Softsel software Hot List by of- 
fering Peachtext 5000, available for the 
IBM PC, the Compaq, the Texas In- 
struments Professional Computer, 
and the Zenith Z-100. It didn't knock 
Wordstar out of the Top Ten, but it's 
a real contender. It combines a good 
word processor with a thesaurus, a 
no-frills spelling checker, a no-frills 
spreadsheet, and a no-frills database 
manager, all for $395. Only the word 
processor and the thesaurus are real 
leaders in their field, and I have 
minor complaints about all of these 
programs. Also, these packages are 
not exactly "integrated" with each 
other. But you can't beat the price. 

If you can afford to buy only five 
software packages for your M5-DOS 
machine, try just this one. If it doesn't 
meet all your needs, it will give you 
a good idea of what will. 
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Software Review 


ProDOS 


by Rob Moore 


Although Apple Computer’s DOS 3.3 operating sys- 
tem has more software available for it than any other per- 
sonal computer operating system, it does have some 
minor problems. Originally designed as an operating 
system for small floppy disks, DOS 3.3 doesn’t easily 
support 8-inch floppy disks or the increasingly popular 
Winchester-technology hard-disk drives. Typically, 
vendors of larger disk drives have resorted to supply- 
ing DOS patches or special modified versions of DOS 
3.3, Due to its heritage, DOS 3.3 also doesn’t support very 
large files, or interrupts, which are necessary for local 
networking and other more advanced applications. 

To remove these limitations, Apple is releasing Pro- 
DOS, a totally new operating system for Apple II and 
Ile computers. According to Bill Schjelderup, product 
marketing manager at Apple Computer Inc., ProDOS 
is "designed to overcome the limitations inherent in DOS 


/MYDISK/ 


/M'YDISK /LETTERS/ 


LETTERS/ 


TOM. J TXT 
MART. S TXT 
MOM TXT 


/MYDISK /GAMES/ 


GAMES / 


ARCADE DIR 
ADVENTURES DIR 


UTILITIES / i 


SUPEAZAP BIN 
DEBUGGER 


APA 
HEXDEC 


/MYDISK /GAMES/ADVENTURES 


ADVENTURES/ 


ZURK BAS 
CAVE BIN 
QUEST BAS 


/MYDISR /GAMES /ARCADE 


ARCADE / 


VIDEOBALL BIN 
APPLE. WARS BIN 
GERBIL. WARS BAS 


Figure 1: A typical ProDOS directory structure, The pathname, 
shown above each directory listing, describes the path followed to reach 
a particular directory from the volume name on down. If the volume 
specified is mounted anywhere in the system, ProDOS will find it 
regardiess of which drive it's in. 
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3.3 and provide a significantly improved base for applica- 
tions software development.” Although ProDOS doesn't 
make DOS 33 obsolete, Apple expects that most new 
applications will be written under ProDOS because of 
the numerous advantages it offers. 


New Features 

ProDOS provides a variety of new features and greatly 
enhanced performance over DOS 3.3. Some of the new 
PraDOS features include 


esupport for Apple's Profile 5-megabyte Winchester 
hard-disk drive on an Apple II or Ile 

eautomatic time and date stamping through built-in 
drivers for the Thunderciock clock/calendar card (avail- 
able from Thunderware Inc., 44 Hermosa Ave., Oakland, 
CA 94618, (415) 652-1737) ar through user-installed drivers 
for other clock/calendar cards 

e Unix-like nested directory structures and file types that 
are compatible with the Apple III SOS operating system 
so that disks can be interchanged between the two 
machines 

efile sizes that can range from 1 byte to 16 megabytes, 
and the ability to randomly access any type of file 
eup to 256 different types of files, including a number 
of reserved user-defined types 

ssupport for up to four interrupting devices through 
user-installed interrupt handlers 

9a uniform machine-language interface that lets 
assembly-language programs easily access and use all 
the ProDOS features 

euse of Apple's 64K-byte extended 80-column text card 
as a high-speed pseudodisk for ultrafast file accesses 


For the average user who programs primarily in 
BASIC, ProDOS adds a number of new commands and 
increases the flexibility of many existing DOS 3.3-type 
comunands. In fact, the DOS command structure is 
extensible—ProDOS includes provisions for additional 
user-added commands to provide special features or 
allow customization for a particular application. 

ProDOS is also much friendlier to outside peripheral 
vendors than DOS 3.3. ProDOS will automatically 
recognize and use other disk devices of all sizes, pro- 
viding they are designed to follow the interface-protocol 
guidelines described in the ProDOS Technical Reference 
Manual. 

For software developers, it will now be possible to 


create one disk that will load on either the Apple II or 
Apple III. The boot loader, common to both ProDOS and 
SOS, recognizes the type of machine it boots on and at- 
tempts to load SOS into an Apple III or ProDOS into 
an Apple II or Ile. All you have to do is include both 
operating systems and the necessary files on the same 
disk. 


Volumes, Directories, and Pathnames 

A number of differences are found between ProDOS 
and existing operating systems like Apple's DOS 3.3 or 
Digital Research's CP/M. Where DOS 3.3 or CP/M specify 
disks by their physical drive location (e.g., 56D1 for DOS 
3.3 or B: for CP/M), ProDOS uses volume names to 
specify disks rather than the drive locations. Under DOS 
3.3 or CP/M it's easy, for example, to delete the wrong 
file or initialize the wrong disk by inadvertently insert- 
ing the disk in the wrong drive. With ProDOS, errors 
like these don't occur. If ProDOS can't find the specified 
volume in a particular drive, it searches through all the 
drives attached to the system until the volume is found 
or the last drive is searched. 

To help keep disk storage organized, ProDOS uses a 
Unix-like system of nested directories known as à hierar- 
chical directory structure. In addition to having a main 
directory on each disk (or volume), ProDOS also allows 
subdirectory files within the main directory. Each sub- 
directory cen hold files of any type, including further 
subdirectories. This nested directory structure makes it 
easy to keep large amounts of disk storage organized. 
(Figure 1 shows an example of a typical ProDOS user's 
disk directory structure.) 

To specify which directory is accessed at any given 
time, ProDOS uses pathnames. À pathname describes 
the path to follow through the various levels of direc- 
tories until you reach the directory where your program 
resides. For example, if you wanted to run a program 
called Videowars in a subdirectory called Games, which 
was in the main directory of a volume called Mydisk, 


you could type 
RUN /Mydisk/Games/Videowars 


To avoid having to retype the entire pathname every 
time you access a particular directory, ProDOS lets you 
set up a pathname prefix, which specifies a default direc- 
tory. If you enter a pathname without a leading slash, 
it is automátically appended to the path stored in the 
pathname prefix, and the result is used as the actual 
pathname. Using the previous example, we could set the 
pathname prefix to /Mydisk/Games/ and then simply 
type RUN Videowars. 

ProDOS's nested directories and pathname facility add 
some unique capabilities to your software. Programs can 
now keep their own directories and file types, avoiding 
some of the confusion encountered when all the pro- 
grams on a disk are lumped into a single large directory. 
On a large hard disk, you can easily partition the disk 
into logical areas for various types of programs and data 


At a Glance 


Name 
PODOS 


Type — 
Disk operating system software 


Manufacturer 
Apple Computer Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
[408] 995-1010 


Hardware Required 

Apple !! or e computer with a minimum of 64K bytes of 
memory for operation with Applesoft BASIC suppons 128K-byte 
memory configuration with Apple's extended 80-column text 
card 


Description 

Single-user, single-task operating system with significant per- 
formance improvements over Apple's DOS 3.3; includes hierarch 
Kal directory structures. numerous predefined and user-definable 
file types, directory hme and date stamping, support for up ro 
four interrupts, llle sizes up to 16 megabytes, and block-orienred 
disk WO; ProDOS disks are compatible with Appie Ili SOS disks 
t9 allow easy file sharing berween rhe two machines 


Special Features 

A 64K-byte column adapter card In the Apple ile auxiliary siot 
can be used as a pseudodisk to provide significantly faster file 
accesses; PODOS provides support for Apple's Profile 5-mega- 
tyyte hard disk with the Appie le interface card 


Software 

Software utilities available for ProDOS include Filer. a program to 
initialize and copy whale disks or individual files; Convert, used 
to transfer files to or from DOS 3.3 disks Exerciser. to access 
ProDOS machine-language calls and functions, BASIC SYSTEM, 
a DOS command interpreter and user interface for Applesoft 
BASIC; and Help which adds a series of help screens to the 
BASIC user interface; a BASIC Programming Examples disk can 
be used along with the ProDOS tutorial material in the 
documentation 


Documentation 

ProDOS User's Manual provides a tutorial on the Filer and 
Convert programs; ProDOS Technical Reference Manual 
describes internal organization, machineJanguage calls, organiza 
tion of BASIC SYSTEM, and how to interface additional device 
drivers and interrupt routines to the ProDOS system; BASIC 
Programming with ProDOS provides tutorial material and 
describes how to use ProDOS features and Files from programs 
written in Applesolt BASIC 


ProDOS Pac 

ProDOS User's Manual with (Unlines disk including Fiter and 
Convert 

BASIC Programming with ProDOS wah BASIC/Examples disk 
ProDOS Technical Reference Manual with the Exerciser pra- 
gram ort disk 

PrpOO5 Too! Kit package includes 4502 macro assembler, text 
editor, and debugger with 6502 Assembier/ProDOS Tools 
Manual 

(The above packages were tentative at che time this article was 
written.) 


Price and Availability 

price was not availabig at the tme of wnting; It (s due to 
be released in early 1984 and shipped with new Disk ll systems 
after that 
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“SEEDLING FILE" 


DNRECTOR' 
ENTRY 


D 79 S12 avTES 


"BAPLING" FILE 613 TO j?8K BYTES 


DIRECTORY 
EXTAY 


=ntr* 
BLOCK 


DATA 
ur va 296 
—--| KOC | Siz BYTE DATA BLOCKS 


"TREE" FILE ig8X « TD 1ÉM BYTES 


CIRECTORY 
EMT RY 


UP TO 328 
INOEK BLOCKS 


Figure 2: ProDOS file-storage methods. ProDOS uses a growing 
“tree” structure to provide efficient storage of files that can range from 
I byte to 16 megabytes. Files smaller than 513 bytes are stored in a 
single dala block and are referred to as "seedling" files. "Sapling" 
files have an index block that holds block numbers of up to 256 data 
blocks, thus providing storage for up to 64K bytes. The largest files, 
stored as “tree” files, use a master index block to designate up to 128 
index blocks, each of which can point to 256 data blocks. 

As files grow or shrink during system operation, the file-storage 
method is automatically changed as the file size crosses the boundaries 
between “seedling,” “sapling,” and “tree” sizes. 


files without having to resort to such tricks as making 
the hard disk look like a number of separate, fixed-size 
floppy disks. 


Blocks and Files 

Rather than dealing with physical disk tracks and 
sectors like DOS 3.3 does, ProDOS reads and writes 
512-byte blocks. The conversion from disk sectors to 
blocks is handled by each disk’s driver routines. For ex- 
ample, if ProDOS were reading a block from a disk that 
stored data in 128-byte sectors, the disk driver would 
read four sectors and supply the data to ProDOS as a 
single 512-byte block. Since ProDOS simply supplies a 
block number to the disk driver, it is completely indepen- 
dent of the physical disk-sector sizes or the number of 
sectors per disk track. 
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Mdie-SYETEM AEMOMT LANEUAGE- CARD AREA RA 


ALTERNATE å 
fie BANK 


BABIE z 
($E - SREFFY 


Basic HIMEN” 
$9000 (6i OF 
BARIC 
WORKSPACE 
BASO “LOMEN” 


TEXT SCREEN } 


ZERO PAGE, 
STACK PAGE. 
INPUT GUFFER 


Figure 3: A memory map of a 64K-byte Apple Il or Ile with Pro- 
DOS and SYSTEM. BASIC installed, ProDOS is stored primarily in 
the language-card area of memory, and BASIC.SYSTEM resides in 
the area formerly occupied by DOS 3.3. Coincidentally, a ProDOS 
system provides about the same amount of free BASIC user space as 
a DOS 3.3 system. 


USER AREA 

HOLDS FHO E 
VAMIABLES, HI-RES 
CRAPHICE SChEEN BREA 


To efficiently accommodate files that can range from 
1 byte to 16 megabytes, ProDOS stores files in three dif- 
ferent ways (shown in figure 2). Depending on a file's 
size, it will be stored as either a “seedling” file, a "sap- 
ling” file, or a “tree” file. Files with sizes between 1 byte 
and 512 bytes are stored as seedling files—the data is 
stored in a single disk block. A sapling file can range 
in size from 513 bytes to 64K bytes. ProDOS creates an 
index block that holds the block numbers of up to 256 
data blocks, each of which can store 512 bytes of data. 
Files larger than 64K bytes are stored as tree files that 
can consist of up to 32,768 data blocks or 16 megabytes 
of data. To store a tree file, ProDOS uses a master index 
block that holds the block numbers of up to 128 index 
blocks, each of which can specify 256 data blocks. As 
files grow or shrink during disk operations, ProDOS 
changes the storage method automatically—the entire 
process is completely transparent to the user. 


Inside ProDOS 

From the BASIC user's point of view, many ProDOS 
commands are virtually identical to existing DOS 3.3 
commands. However, ProDOS is a completely new 
design internally. It is normally located in the language- 
card area of memory and prevents the use of Apple's In- 
teger BASIC that is loaded there, under DOS 3.3. (Figure 
3 shows a memory map of a 64K-byte Apple Il or [Ie with 
ProDOS installed.) When used with assembly-language 
programs, ProDOS uses only the memory above hexa- 
decimal BFO0, leaving 45.75K bytes of free memory space 
in a 64K-byte machine. 

Also unlike DOS 3.3, ProDOS doesn't include any user 
interface. All commands are passed to ProDOS through 
a set of 24 machine-language calis to the ProDOS MLI 
(machine-language interface), which are similar to the 


PE 
See 


TUA CORPORATION 1983 1Callformia 
trademark of ASHTON-TATE, inc. 


ccsidents add 696 sales cox. 
LOTUS 1-2-5 is 3 registered trademark of Lotus Development 


FEATURES 

INCLUDE: 

16 Bit CPU 

With 128K RAM Memory 
Expandable to 256K, 
Two 320KB Slimline 
Disk Drives, 

Floppy Disk Controller, 
Monochrome Monitor and 
Adapter, Parallel and 
Serial I/O's. 


BEST OF ALL! 
TEN DAYS FREE TRIAL! 
ALL YOU PAY IS 
SHIPPING! 


FOR MORE DETAILS 
CALL OR WRITE 

TO: TAVA CORPORATION 
16861 Armstrong, 

Irvine, California 92714 
714/261-0200 


Headquarters/Telex: 181667 
Answer Back COMPDSHACK IRIN 


IBM? COMPATIBILITY 
AFFORDABLE PRICE 


TAVA PC 


THE SMART COMPUTER USER 
WANTS REAL VALUE WITH 
IBM COMPATIBILITY! Circle 348 on inquiry card. 


THE TAVA PC. The ultimate Personal Computer. It gives you 
IBM PC? Compatibility at a fraction of the cost. Choosing a 
personal computer is a difficult decision. But, when your deci- 
sion is a TAVA PC, it's not hard at all! The TAVA PC runs under 
DOS 1.1, 2.0, CP/M86®, and p-System®. You can choose from a 
large library of all the most popular IBM PC software products 


such as dBasell?, Lotus 1-2-3*, Visicalc? and thousands more. 


CWWMAG is a registered trademark of Dighal Research, tac {BM PC bb a registered rrademark of IBM Corp. 
UCSDp ls a registered trademark of Softech Microsystcms Vishealc ia a registered itademark of Visicorg 
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Figure 4: A detailed block diagram of an Apple T or He with Pro- 
DOS and BASIC.SYSTEM installed. Arrows indicate the flow of 
control through the system. ProDOS includes device-driver routines 
for Apples Disk I1 floppy-disk and Profile hard-disk drives. Also in- 
cluded are drivers to handle the /RAM pseudodisk and a Thunderclock 
clock/calendar card. Any other disk or clock/calendar devices require 
additional routines installed. Other interface cards with on-board 
ROM drivers will be recognized and operate properly, providing that 
they follow Apple's various interface guidelines. 


set of calls used by the Apple III's SOS operating system. 
No provision for user-entered commands exists within 
ProDOS itself. Instead, ProDOS is designed to work 
with various .SYSTEM programs, which translate user- 
entered commands into the appropriate ProDOS calls. 
(Figure 4 shows a block diagram of a typical BASIC user's 
ProDOS system.) 

To maintain a consistent DOS interface while allow- 
ing Apple to alter the internal code in the future, Pro- 
DOS uses a 256-byte page of memory as a ProDOS 
globals page. The globals page is used to hold the ad- 
dresses of all disk-driver routines, interrupt handlers, the 
clock-calendar routine (if installed), and the call address 
of ProDOS itself. It also holds a memory bit map that 
is used to indicate which pages of memory are currently 
used so ProDOS won't overwrite them during a load. 
The globals page is the only part of ProDOS that Apple 
guarantees will be consistent when future versions are 
released. No matter where ProDOS itself is loaded 
(depending on memory size), the globals page will 
always be in the same place and contain the same data. 
To allow programs to deal with future versions of Pro- 
DOS, the globals page also includes data to indicate the 
version of ProDOS currently installed in the machine 
and data to indicate the type of machine it's installed on. 
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Currently, the system recognizes the Apple II series of 
computers or Apple Ms running in Apple Il emulation 
mode. However, room is available for future expansion. 

Curiously, ProDOS won't work on most of the Apple 
Il work-alikes. On a Franklin, for example, it hangs up 
during the boot process and coincidentally leaves Ap- 
ple's copyright message on the screen. This is unfor- 
tunate for the owners of these machines, but you can't 
really expect the people at Apple to spend much time 
getting new software to work on unauthorized copies 
of its hardware. 


BASIC.SYSTEM 

Most users will talk to ProDOS through the .SYSTEM 
program called BASIC.SYSTEM, which provides an ex- 
tended set of DOS 3.3-like commands to Applesoft 
BASIC. When BASIC.SYSTEM is loaded, it resides just 
beneath ProDOS in memory. Coincidentally, it leaves 
about the same amount of free memory as DOS 3.3, 

Most BASIC.SYSTEM commands are compatible with 
the equivalent DOS 3.3 commands to allow existing 
BASIC programs to run with minimum alterations. A 
few seldom-used commands have been removed, how- 
ever, and a number of new commands have been added 
and existing commands extended. You can now, for ex- 
ample, use OPEN, READ, WRITE, and CLOSE to access 
any type of file (including directories), and you can use 
BLOAD or BSAVE on any part of any type of file. 

One of the most interesting new commands is simply 
a dash, a "run anything if possible" command. By typing 
“ — filename", you can run a BASIC program, run a 
binary program, execute a text file of commands, or load 
and run a new .SYSTEM program. 

To help you deal with ProDOS's nested directories, 
BASIC.SYSTEM provides a PREFIX command. You can 
use it to either set the pathname prefix to specify a 
default directory or to read back the current pathname 
prefix onto the screen or into a program variable, 

BASIC.SYSTEM also provides I/O (input/output) com- 
mands that are much more flexible than those found in 
DOS 3.3. Instead of just using PR# or IN? to specify an 
I/O slot for input or output, BASIC.SYSTEM provides 
extensions to these commands that allow you to specify 
a particular address in memory to call for input or out- 
put or even to assign new addresses to given I/O slots. 
For instance, if your printer-interface card is in slot 1 and 
you have a special printer-driver routine loaded into 
hexadecimal address 300, you could type PR#1,A$300. 
From then on, any output normally sent to slot 1 would 
be sent to your routine at hexadecimal 300 instead. An- 
other way to accomplish the same result would be to 
type PR# A$300 when you want to turn the printer on 
and PR#0 when you want to turn it off. 


Adding Commands to BASIC.SYSTEM 

In addition to providing a variety of flexible DOS 
commands, the BASIC.SYSTEM command structure is 
also extensible—you can add your own commands for 
special applications. By changing a pointer location ín 
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Listing 1: A listing of the two benchmark programs used te perform 
the disk access-time tests for the 500-record file. The programs used 
for the Apple IIT and the IBM PC were similar. A 500-record file is 
created by the program in listing 1a and is read by the program in 
listing 1b (see “The Apple lil and lis New Profile,” September 1982 
BYTE, page 92). 


(la) 

20 D$ * CHRė (4); REM 
HO NM = 500 

100 PRINT D$;"OPEN TEST" 
110 PRINT Di;"READ TEST" 
140 FOR 1 e 1 TO NR 

180  INPUT B$ 

180 NEXT I 

200 PAINT D$;"CLOSL TEST" 
220 PRINT "DONE" 


CNTRL-D 


= CHR¢ (4); REM  CNTRL-D 
40 At = "1234587B81234587812345678112345678" 
= AS » AS + AS + AGE 

30 NR » 500 

100 PRINT OF; "OPEN TEST" 

110 PRINT DS;“WRITE TEST" 

190 FOR I = i TO NR 

160 PRINT B$ 

180 NEXT I 

200 PRINT D$;"CLOSE TEST" 

220 PRINT "DONE" 


IBM PC 
PC-DOS 


Apple tla Apple lia Apple Il! 
ProDOS DOS33 SOS 


Write 500 records 36 175 37 32 
Read 500 records 35 221 33 23 
Write 32K-byte file 19 44 an ka 
Read 32K-byte file 55 31 ^ PS 


Table 1: A comparison of the relative floppy-disk access times of 
ProDOS and DOS 3.3 with times indicated in seconds. Times for 
the IBM PC and the Apple II] are included for reference purposes. 
The 500-record file consisted of sequential 128-character records 
terminated with carriage returns, giving a total file size of just 
less than 64K bytes. (Benchmark programs used are shown in 


listing 1.) ProDOS appears to operate effectively six or seven times 
faster than DOS 3.3. 


the BASIC.SYSTEM globals page, you can specity the 
address of an external command routine, which will be 
called if BASIC.SYSTEM gets an unrecognized 
command, 

Apple's Help and APA (Applesoft Programmer's Assis- 
tant) programs are two interesting examples of added 
BASIC,SYSTEM commands. Running the Help program 
on the /Examples disk adds a special HELP command 
to the system. You can then type HELP followed by any 
DOS command, and a screen of information describing 
that particular command will be quickly loaded from the 
Helpscreens file on the disk and displayed. 

When you run APA, it adds a series of program editing 
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and debugging commands. Some of the commands 
added by APA let you renumber your program lines, 
merge two BASIC programs, use automatic line number- 
ing, hold a program in a special memory area, compress 
a program to remove all REM statements, and obtain an 
XREF (cross-reference) listing of variables versus line 
numbers. 


Performance 

According to Apple, DOS 3.3 transfers data to or from 
an Apple Disk II at about 1K bytes/sec while ProDOS 
transfers data at 8K bytes/sec. These figures are the raw 
transfer rates and do not include overhead time to ac- 
cess directories, open file buffers, or pass the data to Ap- 
plesoft BASIC. 

To evaluate the actual effective speed improvement, I 
used the same disk-access speed benchmarks used to 
evaluate the Apple III (see “The Apple III and Its New 
Profile,” September 1982 BYTE, page 92). The evaluation 
included additional tests to write and read a 32K-byte 
file of binary data, simulating a large program store or 
load. (The benchmark programs used are shown in 
listing 1, and the test results are summarized in table 1.) 

The performance increase with ProDOS was im- 
pressive. ProDOS ran five to six times as fast as DOS 
3.3 when accessing text-file records or reading the 32K- 
byte binary file and about twice as fast when first storing 
the binary file. In fact, the times for ProDOS were almost 
the same as the times recorded for the Apple III run- 
ning SOS, the progenitor of ProDOS. 

It wasn't possible to use the same benchmark 
programs to measure the access times to the /RAM 
pseudodisk because /RAM provides 62K bytes of space 
while the benchmark program writes a 63.75K-byte file. 
However, the times to save and load the 32K-byte binary 
file were roughly 1.2 and 04 seconds respectively. 

BYTE did not receive an Apple IIe Profile hard-disk 
drive for evaluation. However, based on the test results 
with the Apple III Profile, you should expect an addi- 
tional improvement in overall disk speed of a factor of 
three to four. 


Utility Software 

Along with ProDOS itself and BASIC.SYSTEM, Apple 
provides three utility programs: Filer, to manipulate disk 
files and volumes; Convert, to transfer files between Pro- 
DOS and DOS 3.3 format disks; and Exerciser, to access 
the ProDOS MLI commands. 

Filer is used primarily to copy files or whole disks or 
to initialize new ProDOS disks, but it also provides 
options that let you delete or rename files, rename 
volumes, alter file write-protection, and list ProDOS 
directories. To help the novice user, Filer provides a series 
of built-in tutor screens that explain the various Filer 
commands and options. Filer is also useful when you're 
moving files from one directory to another on the same 
disk. ‘You could, for example, create a new subdirectory 
called Games and then use Filer to copy all your game 
programs from the main directory to Games. If the name 
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At $75 and $99 respectively, PRINTERFACE™ 
and GRAPHICARD" are the right parallel interface 
products for your Apple II, I+, Ile or Apple" 
compatible systern, 

But don't be fooled by those low prices. 
High performance features and high reliability 
make them the right choice for serious printing 
requirements. 

PRINTERFACE, for example, offers 27 easy 
commands that let you format text, send con- 
trols to the printer. You can even dump 
80-column text screen from your Apple Ile. 

GRAPHICARD gives you all that, plus graphics 
capabilities for 37 of the most popular printers. 
Eight additional commands permit a variety of 
graphics, screen dumps, including side-by-side, 
top-to-bottom, double size, inverse, emphasized, 
rotated and mixed text and graphics. For Apple 
I owners, the GRAPHICARD will give 80-column 
screen dumps from the Videx" 80-column board. 

By the way, if you buy PRINTERFACE and 
decide later that graphics would be nice, there's 
an easy-to-install upgrade kit that'll do the trick 
just fine. 

Both cards clearly give you more for your 
money. And both are warrantied for five years. 
That's right, five years. 
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of each game program ended with the same suffix, the 
Filer wild-card character (=) could be used to accomplish 
the copy with a single Filer command. 

Convert can be used to copy files in either direction 
between ProDOS and DOS 3.3. Since ProDOS uses dif- 
ferent filenaming conventions than DOS 3.3 (filenames 
can be 15 characters long and cannot contain spaces), 
Convert modifies DOS 3.3 filenames by truncating them 
to 15 characters and changing any spaces to periods. 

Both Filer and Convert appear to be well written and 
user-friendly. The prompting is clear and unambigu- 
ous—it will be difficult to make an error using either 
program. 

Exerciser is primarily a tool for system program 
developers. It can be used to manually execute each of 
the ProDOS MLI calls and to modify areas of memory. 
Exerciser should be used with caution. It will be very 
easy for an unwary user to damage the data on a disk 
because Exerciser lets you read or write data onto any 
disk block. However, it should be invaluable for debug- 
ging systems or for patching a damaged disk. 


Documentation 

Although the manuals I received for review were early 
draft copies, the ProDOS documentation looks excellent. 
All three manuals are well written, containing numerous 
examples and special cautionary messages when de- 
scribing areas where problems might occur. 

The ProDOS User's Manual explains how to use the 
Filer and Convert utilities. Written at a level suitable for 
rank beginners, it takes you step by step through each 
Filer and Convert function, explaining any new term en- 
countered along the way. I found the ProDOS User's 
Manual to be the least needed of the manuals supplied 
because both Filer and Convert are menu-driven and vir- 
tually bulletproof. You simply progress from menu to 
menu, selecting the options you want—it's almost im- 
possible to make any serious mistakes. 

BASIC Programming with ProDOS will probably be the 
most read of the ProDOS manuals. Even though much 
of the material included will already be familiar to DOS 
3.3 users, it explains all the new ProDOS commands and 
options and includes descriptions of ProDOS directories, 
pathnames, and file types. For the beginner, BASIC Pro. 
gramming with ProDOS includes all the information 
necessary to learn to use ProDOS effectively. A large per- 
centage of the manual is spent explaining text files. It 
includes chapters that describe how text files are created 
and accessed, how to use random-access files, and how 
to create files of commands as Exec files. The appendixes 
include descriptions of the differences between DOS 3.3 
and ProDOS when using Applesoft BASIC, a summary 
of ProDOS commands and features, descriptions of all 
error messages, and a complete glossary of all terms 
used. 

The ProDOS Technical Reference Manual provides a com- 
plete description of ProDOS's inner workings. It will be 
invaluable to anyone who wants to write a system pro- 
gram, install his or her own device drivers, or deal with 
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ProDOS from assembly language. It includes chapters 
that describe files and pathnames, calls to the ProDOS 
MLI, writing system programs, and adding routines to 
ProDOS. Appendixes provide descriptions of the file- 
storage methods and directory formats, disk organiza- 
tion, the relationship between ProDOS and SOS, and 
how to use the Exerciser program. 


ProDOS Packages 

At the time this was written, Apple had tentative plans 
to market four different ProDOS packages. For assembly- 
language programmers, there will be a ProDOS Tool Kit 
with a new version of Apple's EDASM editor/assembler, 
a debugger program, and the 6502 Assembler/ProDOS 
Tools Manual. The new version of EDASM includes 
macros and supports the various ProDOS file types and 
pathnames. Apple will also market a package that con- 
sists of the ProDOS Technical Reference Manual and the 
Exerciser program—useful if you want to write additional 
device drivers or .SYSTEM programs that interface 
directly to the ProDOS MLI. A BASIC users package will 
include BASIC Programming with ProDOS along with the 
BASIC /Examples disk. A utilities package will combine 
the ProDOS User's Manual with a /Utilities disk holding 
Filer and Convert. 

Pricing hadn't been set when this article was written. 
Most previous Apple software packages of this type have 
cost less than $100. 
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Conclusions 

ProDOS provides a significantly improved operating 
system for Apple II and IJe computers. With disk ac- 
cesses about six times faster than DOS 3.3, files up to 
16 megabytes long, and support for Apple's Profile 
5-megabyte hard-disk drive, ProDOS provides an en- 
vironment that will make it easier for applications 
developers to write the increasingly sophisticated soft- 
ware required by the business community, Using disk 
and file formats that are compatible with the Apple I's 
SOS operating system, ProDOS allows development of 
software that will boot up and run properly on either 
machine—loading ProDOS on Apple IIs or Iles and 
loading SOS on Apple Ills. 

For the more casual user, ProDOS may initially seem 
more complex to learn than DOS 3.3 due to its nested 
directory structure and increased command options. 
However, it will be easier to keep your programs orga- 
nized under ProDOS, and the volume names and path- 
names will prevent errors that could occur under DOS 
3.3 if the wrong slot or drive were specified. You should 
note that ProDOS does not make DOS 3.3 obsolete, 
There is no need to convert existing software to ProDOS 
unless you rieed the increased performance or new 
features. 

For hardware developers, ProDOS provides a uniform 
protocol that lets you interface virtually any type of disk- 
like storage device without resorting to the now common 
DOS patches. If Apple's interface guidelines are fol- 
lowed, foreign disks will be recognized and used prop- 
erly without requiring any alterations to the operating 
system. (This will also make life a little easier for users.) 

On the minus side, neither Apple's UCSD Pascal nor 
Apple CP/M is compatible with ProDOS, and this may 
prolong some existing problems. Current suppliers of 
hard disks for the Apple Il generally provide software 
that lets you partition your disk into areas for DOS 3.3, 
Pascal, and CP/M, because the three operating systems 
are not compatible. On the Apple III, Pascal resides on 
the SOS operating system and shares the nested direc- 
tory/pathname facilities to manage disk storage. I hope 
to see a new Pascal for the Apple II with the same fea- 
tures. In the interim, Apple will supply software that 
will let you partition your Apple IIe Profile hard disk into 
separate areas for ProDOS and Apple's Pascal 1.1 oper- 
ating system. 

To summarize, Apples new ProDOS represents a 
significant improvement over the existing DOS 3.3 oper- 
ating system and includes features that are unavailable 
with most other personal computer operating systems. 
Although it may not be worth the effort to convert your 
existing DOS 3.3-based software to ProDOS, its capabil- 
ities give it some strong advantages for development of 
new programs. 


Rob Moore (Warner Hill Rd., RFD #5, Derry, NH 03038) is a design engi- 
neering manager with an interest in FORTH, graphics, and computer music. 
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VEDIT is completely customizable your computer, operating system and disk format. 
-- you configure your own keyboard 
layout. Use any function or cursor VEDIT - Disk and —- m 780 

. = or IBM PC.$150 
NT AVV. AOA OE TRE CP/M-86 or MSDOS .$195 
mitment to hardware support ensures Manual only $18 
SIE! Wis (ey eae On-Line Tutorial . . $15 
to any microcomputer you are ever Mail Merge B $15 
likely to own. EEE SS 
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—_—_—_ CompuView 
PRODUCTS, INC. 


1955 Pauline Bivd., Suite 200 Ann Arbor, Michigan 48103 — (313) 996-1299 Telex - 701821 
Orders: P.O. Box 1349, Ann Arbor, Michigan 48106 
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Supercaleisthe 


At first, all spreadsheets seem 

to give you about the same things. 
Until you put them to work. Then 
you'll find out if they do everything 
you expected. Or make you do 
everything the hard way. 

You know what makes the differ- 
ence? It's not just having the new- 
est, whizziest features, but what 
those features actually do for you 
in the real world. And that's the 
whole idea behind SuperCalc and 

SuperCalc2. Because they've 
been designed to work with you in 
a natural, intuitive way. 


What were really talking about 
here is useability. When you get 
right down to it, it's not any one big 
thing, but a combination of little 
things. Like the number of key- 
strokes it takes to get a job done. 
Or the effort it takes to switch from 
one function to another. Maybe a 
few keystrokes here and there 
doesnt seem like much of a differ- 
ence. Or having to change disks 
to plot a graph. But when you multi- 
ply those little things by the thou- 
sands of times you do them, they 
make all the difference in the world. 


World's 


most 


Even the size of the spreadsheet 


is important. Some programs 


promise you a huge area to work 
with. Unfortunately, they can use 
so much of the computer's avail- 
able memory just keeping track 
of all the blank cells that you're left 
with only a handful. But we've 
designed SuperCalc to give you 
the largest useable spreadsheet. 
If you look at the printout below, 
you'll see alot more examples of 
what we mean. And we think you'll 
realize why this is the most use- 
able spreadsheet in the world. 
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Now were introducing our new- 
est version, SuperCalc3, which 
comes complete with the kind of 
graphics you'd expectto find ina 
program that does everything else 
so well. We give you full color And 
presentation quality. Plus eight 
different type styles to choose 
from. And new financial features 
like internal rate of return. We've 
even integrated all these functions 
onto one single disk. Which means 
you dont have to change disks 

all the time. Or settle for a weak 
spreadsheet and low-resolution 
graphics just for the sake of getting 


Now youcan 
urownconclusions. iS. 


SuperCalc? 


both in the same package. 

As you might expect, we've 
made SuperCalc3 10095 com- 
patible with SuperCalc and 
SuperCalc2. So you can move 
up to it whenever you're ready. 
You can even convert your VisiCalc 
files. The SuperCalc family is 
available for CP/M, CP/M-86, Con- 
current CP/M-86, MP/M, MS-DOS 
and PC-DOS operating systems. 
Right now, SuperCalc3 is available 
for the IBM PC, PC XTand IBM PC 
compatibles. It's only $395. And 
soon it'll be available for a lot more 
personal computers. 


á 


SuperCalc3.When you're really 
serious about spreadsheets, this 
isthe one you'll wind up using. But 
dont take our word for it. Go try 
SuperCalc3 at your computer store 
today. And draw your own 
conclusions. 


CP/M?* CP/M-88* CP/M-86, and MP/tM* are trademarks of 


Digital Research. MS*-DOS is s trademark of Microsoft Corporation. 
IBM?* ig a trademark ol Intermabonal Business Machines 
Vi&iCalc* ig a trademark of Visicorp. © 1983 Sorcim Corporation 
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SSORCIM’ 
2310 Lundy Avenue San Jose, CA 95131 
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Accounting For The 
Serious Business User 


The IBM PC and XT, the Apple 

LISA and Apple Ill, the DEC 
Rainbow, the Victor 9000, the 

Wang Personal, the TI Pro- 
fessional, the Zenith Z-100 . . . 

What do these top-selling 
business computers have in 
common? All of these popular 
products plus over 30 other micro- 
computers run the Software Fitness 
Program™ accounting applications 
plus the Team Manager™ report 
writer. 

You can choose Open Systems’ 
accounting applications in COBOL or 
BASIC on single- or multi-user com- 
puters running on every popular oper- 
ating system including CP/M, CP/M- 
86, MP/M, MP/M-86, MS-DOS, PC- 
DOS, OASIS, RM/COS or XENIX. Over 


S 
WAV IAN, 


AS 


SP 


430 Oak Grove 
(612) 870-3515 


Pr &) 
CENNY 
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OPEN 
SYSTEMS: 


Minneapolis, MN 55403 
TWX 910 576 1743 Y 


200,000 of our applications have 
already been installed in over 200 
different types of businesses. 
Powerful Yet 

Simple To Use 

We've got the most advanced and 
comprehensive accounting software 
you can buy-yet our products with 


training disks and owner's manuals 
will put the computer novice at ease. 


And with our newest prod- 
uct, the Team Manager re- 
port writer, a user can select 
from over 800 predefined data 
dictionary elements to create 
an unlimited number of 
simple or complex reports. 


If you re looking for on- 
track accounting solutions to 
increase your profits ... look 
to the Software Fitness Pro- 

“ gram Accounts Receivable, 
Accounts Payable, General Ledger, 
Payroll, Job Cost, Inventory, Sales 
Order Processing, PLUS the Team 
Manager report writer. Our com- 
petition can't even come close. 


If your bottom line is your top 
priority, today and tomorrow, we've 
got solutions. Ask for a demon- 
stration from your local computer 
dealer. 


ated 
„c are Invite 
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Software Review 


Knowledgeman 


A close look at a new, fully integrated management system with 
complete database and spreadsheet capabilities all in one 


by James W, Walker 


Multifunction integrated programs are a recent popular 
trend in personal computer software. These programs 
include such functions as database management, spread- 
sheet analysis, graphics generation, and word process- 
ing. Knowledgeman: The Knowledge Manager is a re- 
cent entry into this market. 

This new information-management system from Micro 
Data Base Systems combines in one package a superior 
relational database-management system (DBMS), an ad- 
vanced third-generation spreadsheet, a forms generator, 
the means for full statistical analysis, extensive operating 
functions, and a complete structured-programming lan- 
guage for writing command procedures. Both color and 
monochrome displays are supported. The program lists 
for $500 and requires a minimum of 192K bytes of RAM 
(random-access read/write memory). Recommended 
mass storage is 500K bytes. Knowledgeman takes full ad- 
vantage of the new generation of 16-bit microcomputers 
with releases for the IBM PC, Victor/Sirius, and Altos 
microcomputers. Unlike most other relational database 
management systems, such as dBASE Il or Condor, 
Knowledgeman has few design limitations. For example, 
with Knowledgeman you may have up to 255 fields per 
record and an unlimited number of tables open at once 
(assuming enough RAM and disk space are available), 
thus allowing multiple table processing with a single 
command. 

My work involves determining the evolutionary rela- 


tionships between groups of flowering plants. I use 
Knowledgeman to analyze the distribution of character- 
istics among flowering-plant groups. For example, if the 
pollen of certain flowering plants indicates that two 
groups of plants may be related, Knowledgeman looks 
for other traits, such as flower, fruit, and seed type, that 
these groups may have in common. In this short review 
I can scarcely do justice to this comprehensive program, 
but I will attempt to outline its major features. 


Database Management 

As a database manager, Knowledgeman allows you to 
set up a file, define the various fields of each record, 
enter data, modify data, and access data in a number 
of different ways. 


Table Formation 

Knowledgeman creates each database as a table, con- 
sisting of rows, or records, and columms, or fields. The 
DEFINE command forms the table. You enter DEFINE 
and a table name, and the system prompts you for a file- 
name and then for the fields. Each field must have a 
name and a type (string, numeric, or logical) and, if it's 
a string field, a maximum length. 

You can have up to 65,535 records per table and up 
to 255 fields per record as long as you have enough disk 
space and RAM to handle it. Essentially, the software 
places no limit on record or field length since each may 
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At a Glance 


Name 
Knowledgeman 


Type 
Integrated relavonal database-management systern and 
|| spreadsheet 


Manufacturer 

Micro Data Base Systerns Inc 
POB 248 

Lafayette, IN 47902 

(317) 463-2581 


Price 
$500 


Language 
Assembly language and C 


Format 
Floppy disk 


Software Required 
PC-DOS |1 and 2.0, MSDOS Lx or CP/M-B 


Computer System 
192K bytes of RAM, SOOK bytes of mass storage 


Documentation 
One reference manual, begriner Wiorlal guide, fold-out 
command quide 


Audience 
"Second-time'" users, BASIC programmers 


be up to 65,535 characters long. You can define “pictures” 
to provide field-integrity checking (e.g., use placeholders 
to restrict data input to alphabetic, alphanumeric, or 
numeric characters) or specific kinds of editing (e.g., use 
placeholders to automatically convert alphabetic char- 
acters to uppercase or lowercase). Fields can also have 
fixed characters, e.p., the dashes in social security num- 
bers can automatically occupy the proper positions on 
input. You can create virtual fields (defined by a formula) 
that occupy no storage in the table. The system updates 
virtual-field values as data changes occur in the fields 
or expressions that define them. 

You can check table definitions with the SHOW com- 
mand, SHOW with a specific table name gives you a dis- 
play of the following: field names, field types, field "pic- 
tures,” virtual-field definitions, index-key expressions, 
date of last modification, and current number of records. 
When SHOW is entered by itself, Knowledgeman gives 
you all tables in use and their complete filenames, as 
well as the default table. 

The USE and FINISH commands respectively open 
and close the tables. If the RAM and disk space are avail- 
able, there is no limit to the number of tables that can 
be used simultaneously, FINISH followed by à specific 
table name closes that table, while FINISH ALL closes 
all tables in use. A new default table can be declared 
using the DEFAULT command followed by the table 
name. 
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Data Input 

After defining a table, you begin data entry with the 
CREATE command. Knowledgeman responds with 
"Record Number xxx" and provides field prompts. Fixed 
characters declared in field "pictures" appear automati- 
cally, and each field's length is indicated by dashes. The 
system supports full use of the IBM PC's arrow and spe- 
cial-function keys for editing data items (field variables). 
Field values of the previous record can be repeated. Fur- 
thermore, you can insert, delete, or overwrite a previous 
field-value display. 

Knowledgeman doesn't provide virtual-field prompts 
because those values are automatically computed. If you 
create subsequent records after a table's initial record 
creation, you can place them in the file anywhere you 
choose. 


Table Madification 

You can easily modify tables with the REDEFINE com- 
mand, adding new fields, deleting existing fields, or 
changing the type, size, or name of a field, You can 
redefine or add field "pictures" and virtual fields and 
rename or erase tables with the RENAME and DESTROY 
commands, respectively. Data items (field variables) 
themselves may be updated in one of two ways. Using 
the BROWSE command you can look at one record at 
a time and edit the data items in it or you can set the 
browsing scope to look only at records 134-256, for ex- 
ample. You can rapidly browse forward or backward 
through the records with the Function keys. You can also 
set conditions, such as certain field values, for the 
records to be browsed. Knowledgeman has the added 
feature of selective field browsing so you can BROWSE 
(or CREATE) only some of a table's fields if you wish. 

The CHANGE command changes data items global- 
ly. For example, the command CHANGE NAME TO 
"AUDREY" would change all field values for the field 
"Name" to “Audrey.” However, if you want you can limit 
the scope of data item changes to certain record numbers 
or to certain conditions, e.g., you can CHANGE FNAME 
TO “AUDREY” FOR LNAME = "WALKER" to change 
only those records whose Iname (last name) is "Walker" 

Knowledgeman deletes records using a logical switch. 
When the system creates a record, it automatically sets 
up the first field as MARK. You cannot delete or rename 
this field, and it has an initial logical value of "false." 
If you want to delete records, change the MARK field 
of the selected records to "true" (with the MARK corn- 
mand). An UNMARK command is available to change 
records marked "true" back to "false" If you want to 
delete the records permanently, the COMPRESS com- 
mand destroys all records marked "true" You can create 
new tables from existing tables using the IMPRESS, 
CONVERT, and ATTACH commands. The IMPRESS 
command allows you to "impress" an existing table 
definition onto a empty new table. Field names, types, 
sizes, and "pictures" are all carried over to the new table. 
The CONVERT command changes the field values from 
packed binary to a special file format—ASCII, BASIC- 


compatible, and DIF (Data Interchange Format). If you 
only want the values from certain fields, Knowledgeman 
supports selective attaching. Although you can use the 
CONVERT and ATTACH commands in several ways, 
they are especially useful when you want to construct 
a new table out of existing tables. 


Table Sorting and Indexing 

The SORT and INDEX commands appropriately sort 
and index records. You can sort records in ascending (A- 
Z) or descending (Z-A) order or in some combination 
thereof. Sorting is based on the contents of a field or on 
relationships between fields (e.g., records could be 
sorted A-Z on three times the salary). You can also create 
indexes in ascending or descending order or in some 
combination of sequences using the INDEX command. 


Data Retrieval 

You can retrieve data a record at a time or generate an 
entire output table. There are two ways to get an in- 
dividual record, OBTAIN and PLUCK. Use OBTAIN to 
get a particular record number, first, last, prior, or next 


Perform files can keep the system 
busy for hours with just one entry. 


record, as well as record number xxx, and to get a record 
conditionally, for example: 


OBTAIN FOR FNAME = "AUDREY" 


Use the PLUCK command for rapid retrieval of 
indexed records. This is the fastest way to retrieve a 
record conditionally, but before you can use the PLUCK 
command, you must create one or more index files for 
the table. 

Knowledgeman uses B + tree indexing for rapid record 
retrieval. You can use an unlimited number of index keys 
per table. Each index can have as many as 65,535 fields 
and be up to 65,535 characters long. If you want to con- 
ditionally retrieve records often, use index files; the 
PLUCK commands are much faster than the conditional 
OBTAIN commands. 

The system can automatically update indexes as you 
make changes with the BROWSE and CHANGE com- 
mands. However, this slows down the CHANGE com- 
mand significantly, so you may decide to override this 
feature and create new indexes after major table changes. 
You must recreate index files after using REDEFINE, 
COMPRESS, or SORT commands. 

The SELECT (LIST) command creates a new output 
table from one or more existing tables, It is one of the 
most powerful Knowledgeman commands. You can pick 
any number of fields for data generation, and the order 
in which you list the fields determines the arrangement 
of the output table. You can SELECT to include, for ex- 
ample, all records, the next 100 records, or records in a 
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hat does a fireman know 
about designing software? — 
Nothing. Usually. E 

Meet Dennis Jarvis, a firefighter from 
Southern California. About five years ago he 
broke his leg in a fire-relaled accident and was 
confined to the house for about six months. To 
keep him occupied, Dennis’ wife bought him a 
computer. 

Dennis had never used a computer before. 
But he proved to be a natural. 

Dennis was soon writing his own programs. 
And Basic Accounting from Firefighter was 
born. 

It was brilliant. 

And so simple, you don't have to know 
anything about accounting theory to use it. 

But don't get the wrong idea. Just because it's 
simple, doesn't mean it's not smart, too. 

Basic Accounting from Firefighter has so many 
more features and capabilities than the best sell- 
ing accounting package, there's no room to list 
them in this ad. You'll just have to ask your 
dealer to show you. 

Dennis? He returned to the Fire Department 
soon after his leg healed, but remains the 
spearhead of Firefighter Software. 

In fact, in his never-ending efforts to make 
Firefighter the most personal, most supported 
software, Dennis has set up a telephone hotline 
to answer your questions and provide consulta- 
tion. That's just Dennis' way of insuring 
Firefighter remains superior, always simpler yet 
smarter. 

Hotline: 1-800-641-0814 
California Hotline: (213] 991-8200 


FIREFIGHTER. 
SIMPLER, SMARTER SOFTWARE. 


=Æ PRACTICAL 
S PERIPHERA 
31245 La Baya Drive, Westlake Village, CA 91362 
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EXPOTEK 
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IBM CALL SAVES 
AST, Hercules. Microsolt, Maynard, Persyst, Profilsysiems, Quadram, STB, Talliree 


TERMINALS 
ADDS 


A-1 Green., .. . 

A-2 Green , - [1 Po own t.a 

ViewpointBO saanut sraa 
Hazeltine 

Esprit I ITI 

Espritil, . , 

Esprit lll .. 
Qume 

OVT 107Graen, . 

OVT 102 Amber . 

CONT 103 Green , TT 

ONT 100A mber . . 
Televideo 


U.S. Robotics 
212A Auto Dial . 


"i'n. 


Beh toe dto’ tee 


620 re DU 
630 (40C PS/Mulli-IF) 1710 
C, ITOH 
Pro-wrileri(B510A)Par . .  d4 
Pro-wriler (B510A) Serial .. 499 
ISsOP 599 
1550 BCO gee | 
F-1040CPS . 1090 
F.1055CPS 1395 
EPSON 
All models , Call - Save $ 
OKI-DATA 
| All models Call - Save $ 
JUKI 
6100-18. . . .. . 5B9 
Ls Colley, MANNESMAN-TALLY 
1600... : 
180L 


Franklin ........... ose. Gall 


Pied Piper ....... se nesen Call 3550(For IBM PC) .. . 1705 
NEC Portable............ Call 3510 365 
Northstar 7710 1890 
Advantage 2180 | STAR MICRONICS 
Advantage w/5MB 9445 Gemini 10X .,. - . . CALL 
Advantage wit5MB .4315 ole i. Kl 
1 int 1 
La + naptime 4219 | SILVER REED 
603 ' 4815 EXP 550P oe «Ole 
TOSHIBA 
P-1350 1499 
800 A fuser station) . 999 TRANSTAR 
Teleport E Call TP. . 


Zenith "ov Wo xu 4 wo 94 * 5 Á3* 


5'A"TM'001SSDD160K. ... 150 


&'."TM 1002A DSDD 20K) 226 | 

TM101-4 (06 TP Quad Den)... .338 

8"TMBABE-2IDSIDD) (.2MG .., .400 
PERTEC 


5'4" FD200-5(160K SSDD 40TR) 139 
5'í4" FD250-5(320 K DSDD 40TR) 195 


MICRO-SCI 


A4 (35TR) . + b wa » 225 

AAD (40TR} . "a. ogee 

A 70 (Quad) "m 
RANA 

Elite! .. : 249 

Elite Il .399 


CUSTOMER SERVICE 
(602) B61-1141 


Elite Ili 


TWX 810-950-1194 


10439 N. CAVE CREEK AD., #111, PHOENIX, AZ 85020 


2/0 February 1984 ^ BYTE Publications Inc. 


Circle 138 an inquiry card. 


\BORDER 
\BYE 


turn the spreadsheets borders on 
or ofi 

leave spreadsheet mode while 
maintaining all spreadsheet defini- 
tions and variables 

add or delete columns or rows 
combine portions of different 
spreadsheets 

compute up-to-date values for all of 
a spreadshest's cells 

conceal cell's definitions from view 
(or reveal to view) 

copy cell definitions 

print desired cell values 

print formulas serving as basis for 
cell values 

edit the active cell's definition 
protect or unprotect cell definitions 
from alterations 


\COLUMN, \ROW 
\COMBINE 


\COMPUTE 
\CONCEAL, \REVEAL 
\COPY 


\DISPLAY 
\DUMP 


\EDIT 
\PROTECT, \UNPROTECT 


\SAVE, \LOAD save or load a file 

\STOP leave spreadsheet mode without 
maintaining spreadsheet cell values 

\STYLE, \ACTIVATE, declare and conditionally 

\DEACTIVATE activate-deactivate reverse video, 
blinking, etc. 

\UNDEFINE undefine a cell or block of cells 

\USING assign a "picture" to a cell for in 
tegrity checking and editing 

NWIDTH specify the column width 

\s reposition Ihe spreadsheet display 


Table 1: The Knowledgeman spreadsheet commands. 


certain range. You can specify "pictures" for output data 
values to edit the data or set up any number of condi- 
tions for data retrieval. À full set of logical operators is 
available, including =, <>, >, <, >=, and <=. 

Knowledgeman allows an unlimited number of tables 
to be open at once (dependent only on available RAM 
and disk space), so you can use the SELECT command 
to query multiple tables. The system supports wild-card 
string, character-match symbols, and a “unique” qualifier 
to suppress the display of an item's next value if it equals 
the preceding one. You can SELECT dynamic, multifield, 
multisequence sorting of the output table with the 
qualifier 


"ORDER BY direction fieldname. . ” 


This enables you to obtain sorted data from only the 
records retrieved without having to physically sort all the 
table's records. Finally, you can have an unlimited num- 
ber of changes in an output field's value triggering con- 
trol breaks by using the qualifier 


"GROUP BY fieldname.. " 


This computes full statistics for all the fields in each con- 
trol break and displays them if you wish. 


Spreadsheet 

To use the Knowledgeman spreadsheet within the 
database program, enter the CALC command. Spread- 
sheets can have up to 255 rows or columns. Special ef- 
fects include up to eight foreground or background col- 


It Meets Your Needs... 


Large Multi-user Capability 
A truly professional, reliable solution—the NE Tiwork 
8816 has been specifically designed for installátion 
in demanding multi-user applications. The low starting 


price allows you to start with two users and growgater 


to many thousands without the expensa-ef Teplacing 
existing equipment or software-dgsS you grow. We 
offer three types of Loeaf Area Networking, including 
Ethernet, with tOll shared multi-system resources. 
MET] WORKS. Gone are the bottlenecks that make 
shared-processor multi-user systems too sluggish 
for real time applications. What's more, we offer an 
unbeatable combination in a video terminal with our 
NET/worker. You get styling, operating comfort, value 
and reliability. 
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All MuSYS systems utilize TurboDOS, the Industry 
Standard Multi-user Operating SUR Mainframe 
capability at microcomputer prices, and-eompatible 
with virtually all CP/M Soft Du systems 
give you advance fires such as 8MHZ processors, 
high speeeHtfárd disk drives with storage capacities 
sto 280MB, and 16 bit future upgrade path. 


This system meets your needs... WHATEVER THEY 
ARE. Call or write, MuSYS Corporation, 1752-B Langley, 
Irvine, California 92714. (714) 662-7387 toll free out- 
side California 1-800-852-5362. TWX 910-595-1967. 
Cable MUSYSIRIN. 


Dealer and OEM inquiries welcome. 


dy 


We design the future. 


NET/work is a trademark of MuSYS Corporation. TurboDOS is a 
trademark of Software 2000, Inc. CP/M is a trademark o! Digital 
Research, Inc. Ethernet is a trademark of Xerox Corporation. 


ors, reverse video, blinking, half-intensity, and sounding 
the bell (provided your hardware can handle it). The 
spreadsheet has entry, edit, and message lines and 
variable column widths, and you can execute regular 
database commands within it. Some of the spreadsheet 
commands are listed in table 1. Notice that \BYE data- 
base commands can be executed within the spreadsheet 
mode. Equally important, spreadsheet cells can extract 
data from independent tables and can also be defined 
as programs. 


A Software Implementation Forms Generation 
within Your Product Hardware You can design forms for data entry or output with 
i manulacture a computer system or a computer based produci. the FORM command, declaring any number of 
allow it to EMULATE COMMUNICATE by instaling one or more of elements. Use an AT command to position labels or data 
Vanesa C CNA Unc porn P gen values at the desired row-column. Display forms with 
e 3270 SNA SDLC Emulation the PUTFORM command and print or write them to disk 
AE i-o LAS (with or without data) with the PRINT command. The 
ə X25 Levels 1, 2, 3 Communicaton TALLY command uses a screen form for "what if" 
You can purchase these "C" Language packages with source code analyses comparable to spreadsheet analyses. Screen 
and license to distribute in your hardware product, Each package is forms may have up to eight foreground or background 

available either "Port it Yourself" with Instruction manual and training or f 2. . : . 
ported to your hardware by Systems Stralegies' communications staff. colors, reverse video, blinking, half-intensity, and bell 
Systems Strategies/Advanced Technology Division sounds. The CLEAR command npr by a form name 
Specialists in Data Communications Software clears the form from the screen; when used alone, it 
clears the entire screen. 
Systems Strategies Inc. 
225 West 34th Street -— à 
p> New York, New York 10001 Statistical Analy = Ae ] 

(212) 279-8400 You can generate a full statistical analysis of the out- 


put table with the SELECT command or you can obtain 
the desired statistics without displaying field values 
using the STAT command. The following statistics are 
available for numeric fields: count, sum, mean, mini- 
mum, maximum, variance, and standard deviation. Nu- 
merical accuracy depends on the operating system and 
the central processor. Count and minimum-maximum 
statistics are available for string fields as well. 


= "We mT and evaluated over $1500.00 worth of i Operating Functions 


'C' compilers. ..C/80 is the one we use.” seis Knowledgeman supports many operating functions, 
zs Dr. Bruce E. Wampler, Aspen Software = numeric, string, and logical. Numeric operating func- 


author of "Grammatik. 

d C/80 | ‘Full featured C Compiler for CP/M® with 
= 1/0 redirection, command expansion, 

- execution trace and profile, initializers, 

- Macro-80 compatibility, ROMable code. 

E: aca maim MUI LIS Adds 32 bit data 

=: types to C/80 3.0 compiler. Includes 


tions include absolute value, arcsine, current record 
number, exponentiation, string length, natural and base 
10 logarithms, position of matching string values, maxi- 
mum and minimum comparisons, random number gen- 
eration, root computation, sine, and square root. String 
operating functions include uppercase and lowercase 
conversion, substring extraction, trailing blanks elimina- 
2: | tion, and type determination. You can use logical func- 
4 pe FREE CUASI Call or write for 16 page booklet =: | tions to determine if you have reached the end of a table, 
== detailing our programming languages LISP/80, zz: | ifa file is on line, or if a string's first character is alpha- 
ze RATFOR, Assemblers, am " other CP/M producis. = | betic or numeric. These operating functions are par- 
zs ==: | ticularly useful in command procedures. 


fc > gi The . x. Mf ES / ER eh m BG e Feed f JE j| Command Procedures 

EE NS Siu ici : ee 27 Foe When the same list of commands must be performed 
Spi neuem. 7A bai Dy Ya Sa M 

= E a A Suid , WS a two or more times, Knowledgeman allows creation of 
ES x = 15233 Venture Bivi., #1118 (213) 986-4885 : command procedures (one or more commands in a per- 
zs pp aa gtn a ee mmm — - | form file). A perform file is basically a batch file that you 


xe Munceice esM ardnpd a a sr DAR: METUENS Js | can evoke within the Knowledgeman program. You can 
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create perform files with a word-processing program or 
by using the COPY CON: command at the PC-DOS sys- 
tem level. Perform files can contain an unlimited number 
of commands. This way, you can initiate enough com- 
mands to keep the computer busy for several hours 
while only having to enter one of them. 

You can call a perform file from within Knowledgeman 
with the PERFORM command or by including the per- 
form filename with the KMAN command at the system 
level. The lengths of Knowledgeman commands and 
command procedures are unlimited. 

You can include comments within commands and 
command procedures, using “\* " before and " *\" after 
the comment. À single command procedure can contain 
up to 26 different parameters and an unlimited number 
of working variables that are entirely unrelated to table 
fields or spreadsheet cells, Working variables, macros, 
and forms can all be declared local to a given procedure. 
There is also a complete structured-programming lan- 
guage to construct command procedures. 


Program Design 

Knowledgeman comes with a memory-resident 56K- 
byte main program and 16 overlay files that are called 
as needed. The overlay files run from about 8K bytes 
to nearly 17K bytes each (most are between 12K and 15K 
bytes). All 16 overlays together total slightly more than 
210K bytes. For those with tight disk space it is possible 
to load the 56K-byte KMAN.EXE file that stays in mem- 
ory and then use one drive for overlays and the other 
for data files. In addition, those with limited disk space 
can use several disks with different overlay programs on 
them. For example, if you are not using the spreadsheet 
mode you can leave out two overlays devoted exclusive- 
ly to the spreadsheet, saving more than 30K bytes. 5ince 
the SORT, INDEX, CONVERT, and SELECT With Dy- 
namic Sort commands generate temporary files on the 
default drive, it is useful to have one disk containing only 
the overlay files for default work space. 

To enter Knowledgeman from the system level, key in 
KMAN. You can enter a perform filename to implement 
a particular set of environment variable definitions, 
macro and/or form declarations, and/or commands. For 
example, I call a perform file on entering Knowledgeman 
to set environment variables E. DMIN and E.DMAX to 
false (so the minimum and maximum statistics don't dis- 
play with the SELECT command) and E.PAUS to true 
(so the system pauses after each screenful of data 
output). 

Knowledgeman doesn't provide any menus, but you 
can easily create them with a word-processing program. 
Using Knowledgemarn' structured-programming lan- 
guage and command perform files or a program like Pro- 
key, it is not difficult to develop a menu-driven system. 
I started to do this but soon discovered that Knowledge- 
man’s command structure is so easy that a menu-driven 
system is hardly necessary. I did use Prokey to define 
40 special-function keys (F1-F10 unshifted, shifted, plus 
Control key, and plus Alternate key). I also used com- 
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Gommand 


OBTAIN 
PLUCK 

Conditional (No 672) retrieval OBTAIN 
| Conditional last-record (No 1345) retrieval OBTAIN 


| Table 2: The OBTAIN and PLUCK command performance test 
results. Times are shown in minutes:seconds. 


Function 


Nonconditional singie-record retrieval 
indexed single-record retrieval 


ments embedded in commands. This kind of command- 
driven system is much faster than a menu-driven one 
and still has many of its advantages. 

Knowledgeman allows unlimited macro nesting and 
macros can be of any length. It also has a series of user- 
definable variables—environment variables and utility 
variables. Environment variables all begin with “E” 
followed by up to four letters; they have string, numeric, 
or logical (true or false) values. All environment variables 
have default values and are easily changed in Knowl- 
edgeman or a command-procedure file. 

The environment variables do such things as control 
whether the bell sounds on input of invalid data, define 
which statistics are displayed with SELECT or STAT com- 
mands, and suppress error messages. 

Utility variables are preceded by a “#” and can also 
be modified. They contain such things as the average, 
count, maximum, minimum, and standard deviation. 

The SAVE command stores environment and utility 
variables, global working variables, global macro and 
form definitions, and current spreadsheet definitions. 
You can leave Knowledgeman, do something else, and 
then resume work where you left off. The LOAD com- 
mand, which reloads this information, can operate in 
whole (loading everything) or in part (loading only 
macros, working variables, or forms, for example). 

Knowledgeman provides extensive data security to be 
used or not at your discretion. A file named 
USRMAN.EXE creates a global user file called 
KPASS.IGU containing passwords and security levels. 
You can use USRMAN.EXE (62K bytes long) to authorize 
new users, delete users, alter a password, or change a 
security level. You can specify read/write authorization 
down to the individual field or cell level. There are 65,535 
possible security-code combinations, data files are en- 
crypted, and a 49K-byte scramble utility is provided to 


List data values for five fields 


Nonconchhonal SELECT «:03 
Conditional SELECT (single condition) 313 
Including dynamio sorting: 
Noncondiiona! SELECT 
Sored on one fiaid 4:03 
Sorted on five fields T4 
Conditional SELECT (single condition) | 
Sorted on ona field 3°01 
Sorled on five fields 319 


Table 3: The first SELECT (LIST) command performance test 
resulls. Times are shown in minutes:seconds. 


27) Fobruary 1984 © BYTE Publications [nc 


Time 


encrypt perform files so they cannot be read at the 
system level. 


Performance 

Written in assembly language and C with data files 
in condensed binary code (convertible to ASCII), Knowl- 
edgemar's performance is very pleasing, Limitations on 
the program's speed appear to be more the result of 
hardware restrictions than software restrictions. I ran 
command tests using two different data tables with the 
following results (both on an IBM PC with 320K bytes 
of RAM and two 320K-byte double-sided, double-density 
floppy-disk drives, using PC-DOS 1.10 and Knowledge- 
man 1.00). 

The first series of commands were tested on a 154K- 
byte data table with 19 fields and 1345 100-character 
records (see table 2). The results suggest that you should 
prepare indexes for fields you intend to retrieve often 
while you use the conditional OBTAIN command only 
when you want a field seldom used as a key. 

I also performed various tests of the SELECT (LIST) 
command for this first data table, The results are shown 
in table 3. 

A second data table, 152K bytes long, with 47 fields, 
and consisting of 592 208-character records, was also 
tested. Results are shown in table 4. 

The small difference between the time for a conditional 
SELECT on four conditions with a dynamic sort (3:36) 
and the time for the same command without the 
dynamic sort (3:32) proves how fast the sorting process 
is and suggests that the response time is largely disk 
dependent. 

l am pleased with Knowledgeman's speed, especially 
the SELECT command. Hardware seems to be the great- 
est limiting factor in this program's performance. The 
following suggestions may help overcome some of these 
limitations. First, try a hard disk rather than a floppy 
disk, Knowledgeman is not copy-protected, so you can 
put it on a hard disk or a RAM disk. Getting enough 
RAM to hold frequently accessed files should also im- 
prove performance because the system spends so much 
time searching the current database table. 


Documentation 
The 300-page reference manual (including appendixes) 
contains 12 chapters, 7 appendixes, a glossary, an index 


| List data values for seven fields 


Nonconditional SELECT 
Conditional SELECT (single condition) 
Conditional SELECT (four conditions) 
Including Gynamic sorting: 
Noncondtional SELECT 
Sorted on one field 
Sorted on five fields 
Conditional SELECT (four conditions) 
Sorted on five fields 


Table 4: The second SELECT (LIST) command performance test 
results. Times are shown in minutes:seconds. 
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of commands, and a general index. The manual is writ- 
ten for three levels of comprehension: introductory, in- 
termediate, and advanced, and sections are marked ac- 
cordingly so you can reference it at the appropriate level 
of knowledge. 


User Support 

Micro Data Base Systems provides a customer-support 
number for end users. The people I spoke to were 
knowledgeable and courteous, returned my phone calls 
promptly, and answered all questions to my satisfaction. 
They will send one free update of Knowledgeman to 
everyone who sends in the program registration card, if 
a new update exists at the time the registration card is 
sent. A complete copy of the revised reference manual 
comes with the update. 


Defects and Suggested Improvements 

I found only one major problem in version 1.00 of 
Knowledgeman after using the database part of the pro- 
gram extensively. Micro Data Base Systems promised to 
fix the bug in the next release, and, sure enough, when 
I received it, the problem was gone. Considering the size 
and complexity of the programs involved and that this 
was version 1.00, 1 find Knowledgeman remarkably er- 
ror free. 

Although the list of Knowledgeman’s features is im- 
pressive, there is always a "wish list" of useful additions: 
for instance, it would be nice if you could display or print 
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using field names (i.e., labels could be longer than the 
length of their field variables), if the SHOW command 
were separate from the ATTACH-IMPRESS overlay file 
(why should you need a I7K-byte overlay file to call the 
table directory command?), and if you could use wild- 
card characters in any expression (even if that limits their 
use), instead of having to use the IN operator. 


Conclusion 

Knowledgeman is an integrated informatton-manage- 
ment system combining a superb relational database 
with a fine spreadsheet for the price of one. You get a 
printed forms generator, screen-form management, 
statistical analysis, many operating functions, and a 
structured-programming language for building com- 
mand procedures. More Knowledgeman modules are 
coming, including a graphics generator, an integrated 
full-screen text editor, and a forms "painting" feature. 
Knowledgeman activities and materials, including train- 
ing seminars, videocassettes, a pocket-sized command 
guide, and a beginners’ tutorial manual, are being 
developed rapidly. QUE is publishing an applications 
book, Lising Knowledgeman, in the near future. 

It is my opinion that Knowledgeman may be the most 
powerful relational DBMS currently available for micro- 
computers. For example, dBASE II allows only 32 fields 
per record, a maximum of two tables open at once, and 
no dynamic output sorting. Knowledgeman, on the 
other hand, allows up to 255 fields per record, an un- 
limited number of tables open at once, and dynamic out- 
put sorting. In addition, Knowledgeman is an integrated 
program, combining spreadsheet capabilities with data- 
base management. 

Unlike Lotus 1-2-3, basically a spreadsheet-graphics 
generator with limited database capabilities, Knowledge- 
man is a full-fledged, powerful DBMS fully integrated 
with a full-fledged spreadsheet (with graphics coming). 
Lotus 1-2-3's limited "spreadsheet-used-as-a-database" 
has a maximum of 2048 records per table with only one 
table open at a time (hence no multiple table query). 
Knowledgeman allows 65,535 records per table and an 
unlimited number of tables open simultaneously. More- 
over, Lotus 1-2-3's spreadsheet doesn't let ceils access in- 
dependent database tables or contain entire programs 
as Knowledgeman does. After several months use, I have 
learned to appreciate a statement made in the reference 
manual introduction: Knowledgeman has been “careful- 
ly designed to dominate all of the leading file handlers, 
‘application generators’ and ‘relational’ systems existing 
in the micro world.” Micro Data Base Systems can be 
proud of this package, its creation, and its continuing 
development. i 


]mnes. W. Wajker (Department of Botany, University of Massachusetts, 
Amherst, MA 01003) is a professor of botany researching pollen ultmstruc- 
ture and the evoluhonary relationships of flowering planis. He considers his 
crputer an indispensable lool in his research, (Work supported by NSF grants 
DEB 80-10893 and BSR 82-09195.) 
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as log to printer, fog to file transfer and flaw control (automatic inband 
or manual control). PC COM I is only $49.00 if purchased at the same 
time as the PC212A. The PC212A comes with a 2 year warranty. For 
more information contact your nearest computer store or Rixon 

direct at 800-368-2773 and ask 


for Jon Wilson at Ext. 472. | saMGAMOWESTON | == = = == == 
Schlumberger == = = = = == 


PCZ212A Aaa ere ere tta , $499. 
PC212A WITH 2120 Industrial Pky., Silver Spring, Md. 20904 
ASYNCH PORT ...... $539. 301-622-2121. TWX 710-825-0071 TLX 89-8347 


The Rixon PC212A Card Modem 


Another Modem Good Enough To Be Called RIXON 
Circle 401 on Inquiry card. 
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= 18M is a registered Irademark of the 

Inieriarional Business Machine Corp. 

"* Hayes Smartmodem is & product of 
the Hayes Stack ™ series, à 

b ered trademark of Hayes 
crecomputer Products Inc. 

t+ CROSSTALK is a trademark of 
Microstuf Inc. 


$ PC COM f is a trademark of 
Rizon lnc. 


& The Source i5 a scrvicemark of 
Source Telecounputing Corp. 
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Hardware Review 


The IBM CS-9000 Lab 
Computer 


A closer look at IBM's 


"other" microcomputer 


by Thomas R. Clune 


At the Brandeis University Chemistry Department, we 
have been trying to use the IBM Personal Computer (PC) 
for all our microcomputer applications. Most of the time, 
we have been able to meet our needs with the PC. But 
not always. 

Here's a case in point. One of our researchers wanted 
to have a microcomputer pulse a laser, trigger data col- 
lection on a Biomation 8100 waveform digitizer, then 
download the 2K bytes of data from the Biomation into 
the computer. This process would be repeated up to 1000 
times at a rate of 30 times per second. The result of each 
run would be summed with the results of the previous 
runs. Next, a stepper motor controlling a mono- 
chrometer would be incremented, and all of the above 
would be repeated again for up to 200 monochrometer 
settings. 

There was one more requirement—the computer 
should cost no more than $10,000. That's a lot to ask. Sur- 
prisingly, though, it can be done, and done well, with 
the IBM CS-9000. 

At the time I encountered this problem, the IBM In- 
struments Division in Danbury, Connecticut, had just 
announced its 68000-based laboratory computer, the 
CS-9000 (see photo 1). Usually, 1 prefer to wait until a 
product has been on the market for a year or so before 
using it. This gives time for the new-product hoopla to 
subside, the groundswell of early-user complaints to 
crest, and the manufacturer to show its level of good faith 
in correcting bugs. But we were faced with a Hobson's 
choice: either the CS-9000 would be adequate for our 
needs or nothing in our price range was. So, after a trip 
ta Danbury to see the operation of a prototype, we took 
the plunge. For those who can't wait for an ending, we 
found two things: (1) being the first on your block is 
even more painful than we had expected, and (2) the 
CS-9000 is an incredibly powerful computer. 
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A System Description 

The IBM CS-9000 is so versatile that it would take years 
for one person to test all of its features (see the January 
1983 BYTE, page 100, for a product description). I am 
most familiar with a subset of the system's capabilities. 
In this review, then, I will describe the C5-9000's major 
features in broad strokes and give in-depth coverage of 
those aspects with which I have personal experience, 

If you want additional information on the rest of the 
system, talk to IBM. In my experience, the people there 
are very helpful and scrupulously accurate in their dis- 
cussion of the CS-9000. Indeed, the single strongest 
point of this generally excellent system is the unbeliev- 
able level of customer support. [n particular, Dr. john 
Tesch of the customer-service department has provided 
us with expert technical assistance, the cash value of 
which has probably exceeded the purchase price of the 
system. 

Now, for the computer itself. The basic processor unit 
features include 


è an 8-MHz Motorola MC68000 16/32-bit microprocessor 
ə three cascadable, 16-bit timers for up to 2-MHz clock- 
ing 

e 128K bytes of on-board RAM (random-access read/ 
write memory) 

e 128K bytes of ROM (read-only memory), for a real-time 
operating system 

e SYSBUS (a superset of Versabus) bus structure 

e five expansion slots 

e four DMA (direct memory access) channels with 1- 
MHz maximum throughput 

e seven levels of interrupt 

e one IEEE-488 parallel bus (see photo 2) 

e three RS-232C serial ports (see photo 2) 

e one bidirectional, 8-bit parallel port (see photo 2), 


(1a) (1b) 


l ONE YIII = 


Photo 1: At left (1a) is a front view of a typically configured IBM CS-9000 with the built-in dot-matrix printer. The rectangular plate covers 


a mount for a single 5%-inch floppy disk. Notice the paper tray under the keyboard. The handle below the video display connects to the 
mounting yoke (see text). Photo 1b shows a front view of the business configumtion of the CS-9000. Note that the built-in printer and softkeys 


have been removed. 


which is not a true Centronics-type port because it lacks 
some lines (e.g., BUSY and DONE); however, any device 
supporting a Centronics-compatible interface can be con- 
nected to it 

e 57 pressure-sensitive keys for dedicated systems con- 
trol (see photo 3) 


The monochrome display (see photo 4) shows 80 char- 
acters by 30 lines of text and has fairly good graphics 
resolution (768 by 480 pixels). This seems a bit thin for 
computer-aided design (CAD), but IBM has sold a num- 
ber of the CS-9000s for preliminary design work-ups. 
The display has its own separate memory and 10 pro- 
grammable softkeys. It also includes space for a single 
5%-inch floppy-disk drive. 

The minimal configuration just described is used with 
the ROM-based operating system. Disk-based software 
is available for data acquisition and process control of 
the IBM Instruments Division's line of chemical instru- 
ments. These include FTIR (Fourier transform infrared 
spectrophotometry), NMR (nuclear magnetic reson- 
ance), and HPLC (high-performance liquid chromatog- 
raphy) analyzers. In connection with the HPLC, IBM of- 
fers a four-channel, 13-bit, 30-Hz ADC (analog-to-digital 
converter) card called the sensor board. The card pro- 
vides autoranging with a dynamic range of 10% Also in- 
cluded on the sensor board are four more RS-232C ports, 
32 bits of parallel VO (input/output), eight LED (light- 
emitting diode) drivers with eight debounced-switch in- 


puts, and two 16-bit counters. IBM does not currently 
offer a high-speed ADC; however, the company tells me 
that it considers this a requirement for the near future. 

To make the unit a usable computer, you will need to 
add a system bus card with five expansion slots and at 
least another 256K bytes of RAM on the expansion card. 
Each memory-expansion card can hold up to 1 megabyte 
of RAM, for an on-board system maximum of 5 mega- 
bytes. You will also need floppy-disk drives; the system 
supports up to four 8-inch and 5%-inch drives in any 
combination. À hard disk, requiring a separate controller 
card, is also available. Next, you will need a keyboard; 
the keyboard offered with the system is the same one 
as on the IBM PC. 

Additionally, you will need an extended, disk-based 
operating system. Two are available: Xenix and OS 1.1, 
a multitasking operating system with a full-screen editor 
that is similar to PC-DOS 2.0. The available languages 
include a BASIC interpreter, an assembler (included with 
OS 1.1), a FORTRAN compiler, and a Pascal compiler. 
A C compiler and a COBOL compiler (Xenix only) are 
reportedly in the works. 

IBM also offers a dot-matrix printer that sits in the main 
processor housing and features 


e software-selectable character density of 10 characters 
per inch (cpi), 80 characters per line (cpl); 12 cpi, 96 cpl; 
or 16.8 cpi, 132 cpl 

e 24- by 9-dots/character matrix 
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At a Glance 


Name 
The IBM C5-9000 Lab Computer 


Manufacturer 
International Business Machines 
IBM instrument Division 


Orchard Park 

POB 332 

Danbury, CT 04810 

(203) 796-2500 

Dimensions System unit; 22 hy 17 by 6.4 Inches. 27.3 
pounds; with CRT, printer, and keyboard, 
68.2 pounds 

Processor 156/32-hit Motorola MC&ROOO with an 


8-MHz clock speed and four -MHz DMA 
channels 


Processor Board One IEEE-4BB&; one general-purpose, 


interfaces bidirectional 8-bit parallel; three RS-232C 

Memory 128K bytes RAM minimum, expandable to 
5 megabytes 

Display 80 characters by 30 rows, green phosphor 

Keyboard Optional 83 keys with number pad and 


lO programmable function keys [the IBM 
PC keyboard); additonal keypad has 57 
user-programmable keys 


Optional, 5'A-inch floppy-disk drives (327% 
Storage), B-inch doves {985K storage]: 
Sanch Winchester hard disks (5 to lO 
megabytes of storage) 


Optional, five slots with a system bus card 


Mass Storage 


Expansion 
Operating System OS version |f; Xenix available soon 


BASIC interpreter, 68000 assembler, FOR- 
TRAN compiler, Pascal compiler, and C 
compller available {COBOL available with 
Xervix) 


Languages 


Software Options 
Chromatography application program, math/stat library IBM 
310! (and 3270 soon} emulator programs 


Other Hardware Options 

Analog/sensor card with four-channel, differential input: 
autoranging ADCs giving 12-bit plus sign resolution at 30 Hz 
sensor board also has eight debcunced switch inputs. eight 
output drivers tg S-V supply; 32 bits of parallel I/O assignable 
in & bit groups as input or output ar as two 8-bit bidirectional 
ports: two cascadable 2-MHz clock counters providing two 
pulse trigger output points and pulse-counting input Points: 
four asynchronous terminal or modem R3-232C ports with 
maximum speed of 19.2 ops: an adaptor to Multibus is avall- 
able from Halvera Engineering inc. 18597 Paseo Tierra, 
Saratoga, CA 95070, [40B) 374-2953 


Documentation 

8v- by It-inch loose-leaf binder format, Operator's Manual, 
108 pages; OS 1.1, 400 pages; Problem Isolation Manual, 114 
pages. BASIC Manual. 500 pages 


Price 

Base system, $5695; printer, $2095; keyboard, 5770; 256K-byte 
RAM expansion, 51095; 1-megabyte RAM expansion, $4080; 
dual 5%-inch floppy disks, 51445; dual B-inch Poppy disks, 
$2470; hard-disk controller, $1295; single 5-megabyte hard disk. 
$2495; single I0-megabyte hard disk, $2695; expansion feature 
with five slots, $95: analog sensor board, $850, BASIC inter- 
preter, 5195; OS 11 extensions, $155; Pascal compiler, $595, 
FORTRAN compiler, $595, chromatography application pro- 
gram, 5495 
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Photo 2: A rear view of the CS-9000, showing the IEEE-488 inter- 
face with the extender in place (far right), the disk-drive connector 
(next to the [EEE-488), the Centronics port (middle), and the three 
RS-232C ports. The connector on the top goes to the video display. 


® graphics resolution of 200 horizontal dots/inch by 336 
dots/inch 

e four-color printing 

e graphics and text screen dumps with the familiar shift- 
PrtSc keystrokes of the PC 


The compact packaging of the CS-9000 is designed to 
save valuable laboratory bench space. We have set the 
unit on a four-wheel cart to roll it into position when 
it is being used and wheel it out of the way when it is 
not. The compact design is a mixed blessing, though. 
Because it is mounted on top of the computer and has 
to have adequate clearance for the printer beneath it, the 
screen is above normal eye level. Although the tilt of the 
screen is adjustable, the height is not. As a result, the 
operator tends to sit slumped in a chair with the key- 
board on his lap and his feet on a desk, staring up at 
the screen. In short, the ergonomics of the package 
design are not state of the art. In a laboratory, however, 
you do not usually spend a lot of time at the keyboard. 
The working conditions of a researcher are not those of 
a secretary. For our applications, there have been no com- 
plaints regarding the display's human engineering. 

If your applications are more keyboard-intensive, relief 
is at hand. The National Accounts Division and National 
Marketing Division of IBM have developed an interest 
in the CS-9000 for business applications. The system is 
being repackaged for them, sans integral printer, and 
given a quieter fan. The current fan sounds like a 
household vacuum cleaner. The business package is 
shown in photo 1b. The ergonomics, as you can see, are 
much improved. Because of the newfound business in- 
terest and the resultant expanded user base, a greater 
variety of canned programs should become available for 
this system. Indeed, the decision to offer Xenix and 
COBOL appears to be the first fruit of that interest. 


Documentation 
The documentation for the system is hardly a master- 
piece. In fairness, it has been improved tremendously 


Infoscope ... 
Its magic 
happens 
right before 
your eyes 


Thirty minutes with your new 
computer and Infoscope, and 
you can be showing off — er- 
tering information, sorting it, 
displaying it, putting it to work in 
ways you never dreamed 
possible. 


Infoscope, o revolutionary new 


program for dynamic information 


management, opens up the 
potentiol of the personal com- 


puter. It's usable and useful now. f 


even for a beginner, but it'll 
never get in the way in the 


long run. 


From the first minute you 

use it, you'll discover ME 
some very interesting 
applications. it comes p 


Circle 251 on inquiry card. 


with demonstration "scripts" 
and sample data so you can 
sit back and watch it do its 
stuff without doing a lot of 
tedious dota entry. 


Infoscope helps you create 
“Scopes” to display dato — win- 
dows on the screen thot grow, 
shrink, move around, and 
overlap, while showing you just 


the information you want to see. 


As you work with it, Infoscope 


adapts to your level of expertise. 


Its "choice-driven" approach 
makes it easy for o new user to 
get up to speed, but it doesn't 


entangle on exper in a maze of 
menus he doesnt want to see. 


In short, Infoscope is as simple or 
as complex os you want it to be, 
and it does virtually any infor- 
mation management chore you 
want it to do. 


Dut you have to see it for yourself. 
Infoscope is available for mast 
popular 16 bit microcomputer 
systems. Ask for o demonstration 
at your local computer store, or 
write us for details. 


Microstuf, Inc. 

1645 The Exchonge, Suite 140 
Atlanta, Georgia 3023239 

(404) 952-0267 


[MICROSTUF |i 


"T 
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Photo 3: The CS-9000 keyboands. At the top, on the front of the main 
processor box, are the 57 programmable, pressure-sensitive keys. 


since its earlier incarnations, but it is still less than ideal. 
The writing style is the usual turgid documentation 
prose. [f you are a systems programmer it should pre- 
sent no great problems, but for a scientist-hacker it is 
formidable. 

The manual lacks tutorials and, except for the high- 
level language sections, lacks indexes. Most surprising, 
the documentation does not contain schematics or a 
memory map. IBM has answered all questions prompt- 
ly, but better documentation would lessen the number 
of questions users would have to ask. 


The Voice of Experience 

My experience with the CS-9000 began with setting 
it up. The bridge over the main processor housing, used 
to support the video display, is a pain to install. But 
it needs to be done only once, so what the heck. The 
video display mounts on a plastic yoke with a ball joint 
that enables the screen to be positioned for user com- 
fort. Unfortunately, the yoke is made of very cheap plas- 
tic. When I went to tighten the yoke, I broke it, even 
though I followed the instructions to tighten gently, That 
yoke is cheap. I would have written this off to my 
superior strength, but another research group at 
Brandeis has a CS-9000 and the same thing happened 
to them. I have been informed that the yoke has been 
redesigned to eliminate this problem. 

Once the system was assembled, I started to plug a 
digital multimeter (DMM) into the IEEE-488 port. It 
wouldn't plug in. Amazingly, the IEEE-488 port is posi- 
tioned too close to the plug for the disk drive. There is 
no room for the IEEE-488 cord, which exits the plug from 
the side of the plug head. In order to use the IEEE-488 
while the disk drive was attached to the system, I had 
to install an extender to the TEEE-488 interface (see photo 
2). IBM now supplies the extender with the computer 
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Photo 4: A sample screen display that shows text and graphics, taken 
from an IBM demonstration program. 


and will soon flip the IEEE-488 port upside down so that 
the cord does not interfere with the other plugs. ‘You may 
not have to contend with this problem, but I was begin- 
ning to think I had made a very serious mistake. 

It got worse. When the extension to the IEEE-488 plug 
was installed, I tried to write a BASIC program to transfer 
data from the DMM. Nothing. A call to IBM identified 
the problem: the software driver for the IEEE-488 was 
not yet written. After the driver arrived, I appended it 
to the BASIC program and tried again. Nothing. Another 
call to IBM. Dr. Tesch made the first of three trips to 
Brandeis, The problem was that we had a prerelease ver- 
sion of the operating system, but the software driver was 
for version 1 of it. He took the computer back to Dan- 
bury with him, had the new ROM BIOS (basic I/O sys- 
tem) installed, and sent the system back with the new 
10 DOS (disk operating system) extensions disk. 
Nothing. More telephone calls. It turned out that we had 
the prerelease version of BASIC. After we got the right 
BASIC, the interface worked perfectly. By the way, the 
resistor in question was 56K ohms. 

Next, all we had to do was get the Biomation, with 
a two-line handshake, to transfer data over the IEEE-488, 
which has a three-line handshake. I had an idea on how 
to achieve this and it looked fairly simple on paper. A 
few months later, it worked. 

The next problem was writing an assembly-language 
program to do the data-acquisition routine. I am a com- 
plete patzer when it comes to assembly language. I usual- 
ly write the program in BASIC, compile it, and then op- 
timize the program by keeping intermediate values in 
registers instead of shuffling them back and forth in 
storage. But there is no BASIC compiler for the CS-9000. 
So Tesch (God love him!) agreed to write an assembly- 
language routine from my BASIC program. These peo- 
ple take "customer support" literally. 
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Tesch wrote the program. Nothing. He didn't have a 
Biomation in Danbury to test the program, so he came 
back up to Brandeis to see what the problem was (this 
was the third time; l've shortened the story a bit). He 
managed to identify the errant line of code, and we were 
finally squared away. While he was at Brandeis, he pro- 
vided us with three different versions of the data- 
acquisition routine for three different modes of opera- 
tion. I'm not sure whether he did this out of generosity 
or in hopes that he would not have to deal with us again, 
but either way it was appreciated. Finally, we were up 
and running with our application. 

Or, rather, we are up and running most of the time. 
IBM is feverishly trying to track down an odd little glitch 
in OS 1.1. Once every few hundred times we try to write 
a file to disk, the computer tries to write the file into 
system space and an error results. We must then reboot 
the system with a consequent loss of data. The error hap- 
pens so rarely and (apparently) randomly that IBM has 
been having a hard time tracking it down. Because we 
write data to disk every few seconds, the amount of in- 
formation lost in rebooting is not substantial. And the 
missing data is easily reproduced in our application. lf 
your application is not so fault-tolerant, however, you 
should make sure this problem has been overcome 
before buying the CS-9000. The problem has occurred 
at other installations, so it isn't our hardware that's caus- 
ing it. In any case, be sure to back up your work on disk 
frequently. 

I have only one continuing source of irritation with the 
system: the printer. It is awkward to load with paper, 
frequently jams when operating, and either holds very 
little paper (if you use the paper holder under the key- 
board) or lets the paper drape in front of the operator's 
feet (if you set a box of paper under the desk and feed 
the printer from there). I understand that IBM has re- 
designed the paper bailer to minimize the jamming prob- 
lem, but the other problems seem endemic to the built- 
in printer. 


Back to BASICs 

As | mentioned earlier, I have used the CS-9000 
primarily with the BASIC interpreter. The rest of my 
remarks will center on using this very substantial BASIC. 
Those readers accustomed to one of the many incarna- 
tions of Microsoft BASIC are in for a treat. Unlike most 
BASICS, you are not limited to 64K bytes of program- 
ming space. The interpreter can address as much mem- 
ory as you have on your system. It also includes the MAT 
(matrix) functions. Further, it features a broad range of 
statement modifiers, such as FOR J «1 to 11 (see listing 
1, line 80). You can use 8-bit, 16-bit, or 32-bit words. The 
range of floating-point numbers is approximately 1.0E 
* [—308 with approximately 15-digit precision. Because 
the MC68000 uses memory-mapped I/O, all devices (in- 
cluding the printer, screen, IEEE-488 port, etc.) use the 
OPEN statement (like files), which makes programming 
I/O routines quite painless. 

There are, of course, a couple of usual features of in- 
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Listing 1: The program listing for the data-acquisition and analysis routine using the Biomation 8100. Because the bus-management lines 
of the IEEE-488 are not used by the Biomation, the REN line is used to trigger the laser and the Biomation, and the IFC line is used to 
trigger the monochrometer stepper-motor (lines 240-250 and line 370, respectively). 


1 REM PROGRAM FOR COLLECTING DATA FROM BIOMATION 8100 


10 REM INITIALIZE CALL LOCATIONS 


20 Bz$EQ000; SREAD=8+52948:SYSFUNC#B+$2C88 


J0 REM DIMENSION ARRAYS. 

40 DIM A%(Z000),B%(1025),F%C(11>) 

30 LENG22048 

60 REM INITIALIZE IEEE48B8 ROUTINES 


70 DATA 286,10,290,10,0,17,0,12,0,19,9 


80 READ F'&tJ) FOR J=1i TO 11 
90 RESTORE 

100 REM SET EXPERIMENT PARAMETERS 
110 INPUT "BIOMATION SAMPLE 


INTERVAL SETTING 


(MICROSEC) ";BIOM 


120 INPUT "NUMBER OF SCANS PER MONOCHROMETER SETTING ";REP 
130 INPUT "NUMBER OF MONOCHROMETER SETTINGS ";NOSTEP 
140 INPUT "DURATION OF PAUSE BEFORE TRANSFER ";Z22Z 


150 INPUT "NOISE LEVEL OF SIGNAL 


"NOISE 


140 INPUT “NAME OF FILE TO SAVE AUN DATA IN "; FILES 


170 OPEN FILES AS FILE #1 

180 PRINT #1,810M 

190 PRINT #1,NOSTEP 

200 OPEN "#BUSD?" AS FILE #6 

210 REM DATA ACQUISITION ROUTINE 
220 FOR. MON-1 TO NOSTEP 

230 FOR SCAN=1 TO REP 

240 CALL SYSFUNC(Ó,F* Có») 

250 CALL SYSFUNC(A4,F*^(B)) 

260 WAIT (222) 


270 CALL SYSFUNC (6,F%C1?) 


(SET REN TO TRIGGER LASER, 
!RESET REN 


BIOMATION 


ICOLLECT DATA 


280 CALL SREAD(6.,B^h(1),LENG,50D,5$S0D,0) 


290 FOR [=1 TO 1000 
300 C®=sSWAP%(B%(I)) AND 255 


IUNPACK DATA, 


ADD COUNT TO MEMORY A% 


310 IF C'^»NOISE THEN A'h(tZ^*I-1»zAWC2*I-1)«41 


320 C*^-B'SCI? AND 255 


330 IF C%)NOISE THEN At%eC ZR TISAMC AZT +1 


340 NEXT I 
350 NEXT SCAN 


360 REM TRIGGER MONOCHROMETER MOVE AND WAIT FOR IT TO STOP 


370 T=TIME: CALL SYSFUNC(46,F*^(10)) 


!IIFC TRIGGERS MONCCHROMETER 


380 FOR I=1 TO 2000:PRINT #1,A%CT} : ANC TL) =<0°7NERT I 


390 IF TIME-T43 THEN 4270 
400 NEXT MON 

410 CLOSE #2 

420 CLOSE R6 

430 END 


terpreted BASIC that I miss. Arrays cannot be dynamical- 
ly dimensioned because the interpreter translates each 
line of BASIC code into a tokenized pseudocode as it 
is entered, not as it is executed. This feature makes the 
BASIC run rather fast for an interpreter. For example, 
lines 230-340 of listing 1 trigger a laser and the Bioma- 
tion, collect 2K bytes of data from the Biomation, com- 
pare each byte to a noise level, and, if appropriate, add 
1 to an element of a 2K data array. Interpreted BASIC 
does all of this in one second! For that level of speed, 
I'm willing to live without dynamically-dimensioned ar- 
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rays. By the way, a compiled FORTRAN version of this 
program did the same process 12 times in one second. 

Another consequence of translating each statement as 
it is entered is that the BASIC comes with a line editor 
rather than a full-screen editor. And the editor is a little 
tricky to use. For example, if you have a variable type 
error in a program line and edit the line, you may still 
get a type error prompt. I've found it's best to delete the 
offending line and retype it correctly. 

Line 300 of listing 1 illustrates a couple of interesting 
points about the BASIC. First, 2 bytes may be stored in 
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* Contact BASF for warranty details. 
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Listing 2: The program listing for plotting the data from listing 1 on the screen, one monochrometer setting at a time. 


1 REM PROGRAM TO PLOT DATA COLLECTED FHOM PROGRAM 1 
10 CLS 

20 INPUT "FILE NAME “; FILES 
30 OPEN FILES AS FILE #1 

40 INPUT #1,8510M 

50 INPUT #1,NOSTEP 

60 DIM DAT(10,2000) 

70 FOR Isi TO NOSTEP 

BO FOR Jasi1 TO 2000 

90 INPUT $1,DAT(I,J) 

100 NEXT J 

110 NEXT I 

120 CLOSE #1 

130 FOR Ks1 TO NOSTEP 

140 MAX=-128 :MIN#=127 

150 CILS 

160 LOCATE 10,0 


Listing 2 continued on page 289 


eia pe T ! 


FIRST CHANNEL TO PLOT? 258 
LAST CHANNEL TO PLOT? 1766 
" SCREEN INCREMENTS? .5 


.1 MICROSEC/SAMPLE MONOCHROMETER SETTING 3 
ANOTHER PLOT WITH THE SAME FILE? _ 


Figure 1: A screen dump of a plot of a single scan of the Biomation, showing the luminescence decay curve of Benzil excited by a pulsed 


nitrogen laser. Data was collected from a modified version of listing 1 and plotted using listing 2. 
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Listing 2 continued: 


170 
180 
190 
200 
410 
420 
230 
240 
250 
260 
270 
280 
290 
300 
310 
329 
330 


INPUT "FIRST CHANNEL TO PLOT",A 

INPUT "LAST CHANNEL TO PLOT",B 

INPUT "SCREEN INCREMENTS",C 

FOR I=A TO B 

IF DAT(K,I2)(MIN THEN MINSDAT(K,I) 

IF DAT4K,15»?MAX THEN MAX-ZzDAT(K,I? 

NEXT I 

FACTORZ4S0/(MAX-MIN? 

LINE (1,470-((DAT(K,A)-MIN+1)* FACTOR) ,1,470-(¢(DAT(K,A)-MIN+1)* FACTOR) } 
FOR IsA+i TO B 

LINE (=1,-1,¢1-A)*C,470-((DAT(K,1)-MIN+1)* FACTOR) } 

NEXT I 

LOCATE 24,0:PRINT BIOM;" MICROSEC/SAMPLE" ,"MONOCHROMETER SETTING “;K 
INPUT "ANOTHER PLOT WITH THE SAME FILE",Q$ 

IF Q$a"Y" THEN 140 

NEXT K 

END 


' at 
rei Mun ^ or ME 
NEW 


M ana f Mh Aat 
d ud ~ eye ym 
FIRST CHANNELAQO-PLUTT 258 
LAST Guannen” TO PLOT? 688 
n o INCREMENTS? 2 


.1 MICROSEC/SAMPLE MONOCHROMETER SETTING 3 


ANOTHER PLOT WITH THE SAME FILE? - 


lf 


li 
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Figure 2: A screen dump that demonstrates the fine structure of the plot. 
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Text continued from page 286: 

one 16-bit memory location to save space. The SWAP% 
function lets you reverse the high and low bytes in a 
memory location. Of course, performing an AND 255 
with the value masks out the high byte. The second 
point has to do with why line 300 is there at all. It seems 
that the interpreter cannot perform B%(I) AND 255 and 
compare it with noise all in one line; apparently, there 
is a bug in the interpreter. If you do the operations 
separately, there is no problem. This is the only bug 1 
have encountered in the interpreter. 

Lines 80 and 240 in listing 1 illustrate the use of the 
IEEE-488 port. The operating parameters of the port are 
entered into a data array and passed to the interface 
driver by calling SYSFUNC.. Line 70 lists the parameters 
this program uses. The parameter 286 sets the maximum 
timeout for a transfer to the succeeding argument (which 
is 10) times 50 milliseconds; the parameter 290 sets the 
maximum transfer size without using DMA to whatever 
follows (10 again); the 0 ends a sequence of instructions, 
so F%(6) begins a new sequence; the 17 sets the REN 
line high and the 0 ends that sequence; the 12 resets the 
REN line, and again 0 ends the sequence; then, 10 sets 
the IFC line, with the 0 ending the sequence. Thus, the 
F% array actually contains four different sets of 
parameters, each invoked by CALL SYSFUNC(dev f, 
F%(N)), which reads F96(N) to F96(N-«D) where 
F%(N 4 T) £0. 

Let's look at line 20 in listing 1, This line initializes the 
system calls used in the program. In the new version 


} 


of BASIC, version 1.1, you do not need to add the call 
locations. 

Listing 1 collects data from the Biomation, Listing 2 
displays that data, one monochrometer setting at a time. 
Lines 250 and 270 of listing 2 do the actual screen plot. 
Line 250 draws a line from the first data point (scaled 
for the screen) to itself. That is, it sets the first point of 
the line. Line 270 draws a line from each subsequent 
point to the preceding point. The —1, —1 argument says, 
"Connect this point to the last point.” Figures 1 and 2 
show screen dumps of sample outputs from listing 2, 
using data collected from a modified version of listing 
2 in which the raw voltages from a single scan of the 
Biomation were collected. 


Summary 

The CS-9000 is a very fast and powerful laboratory 
computer. It has enough I/O ports ta please the most 
jaded palate. The options let you configure the system 
for most conceivable laboratory applications. The range 
of numbers it can work with makes it unnecessary to 
constantly use log values to avoid overflows. The 
CS-9000 is very affordable. And, above all, the level of 
customer support sets new standards of excellence for 
the microcomputer industry. E 


Thomas R, Clune (55 Central St., Ashburnham, MA 01430) is physical 
chemistry laboratory coordinator for the Chemistry Depariment of Brandeis 
University in Waltham, Massachusetts. 
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Hardware Review 


The Rixon R212A Intelligent 
Modem 


A modem that can emulate the Hayes Smartmodem 
and do a few other tricks besides 


by Chuck Weger 


Remember when you could tell the difference between 
a computer and a peripheral? In the old days, computers 
had front panels full of lights and switches, printers were 
large, clattering beasts, and modems were big, ugly boxes 
that connected to special, and expensive, phone circuits. 
In those times a modem knew its place. But now, here 
comes a modem with a full-blown Z80 microprocessor 
in it—the same chip that’s in lots of home computers. 
All of a sudden, the distinction between computers and 
their peripherals is getting hazy. What do you call a 
modem that has memory like a computer? In this case, 
you call it a Rixon R212A Intelligent Modem. 

The foiks at Rixon have been in the modem business 
a long time, but they have manufactured primarily in- 
dustrial products. The R212A and its IBM PC-compati- 
bie cousin, the PC-212, are among the company's few 
ventures into the consumer world. If Rixon keeps pro- 
ducing products like this, the company might have to 
discontinue some of its industrial business to keep up 
with the demand of consumer and commercial markets. 
Not only is the R212A the most sophisticated modem 
in its class I have seen, it is also easy to use. YI describe 
some of the R212A‘s features in this review. 


Setting Up 

Photo 1 shows the R212A as it comes packaged with 
an AC (alternating current) adapter and a modular 
telephone cable; an instruction manual (not pictured) is 
also included. It does not come with the RS-232C cable 
you'll need to connect it to your computer or terminal, 
but this is a stock item in most computer stores. The 
modem is packaged in a beige molded case with a black 
front panel. 


292 February 1984 © BYTE Publications inc. 


The first thing that I noticed about this modem was 
its front panel, which really wasn't a front panel—or not 
what I would call one. There is a piece of black anodized 
aluminum with the Rixon logo, but there are no LEDs 
(light-emitting diodes), lights, or switches on the panel. 
In fact, there are no controls or indicators anywhere on 
the case. And if you're the kind of person who opens 
the case to see the insides, you'll see that there are no 
DIP (dual-inline package) switches on the circuit board, 
either. All the options—and there are plenty in this 
modem—are set by software commands. 

The back panel contains two RJ-11 modular telephone 
jacks as well as a connector for the power supply. It also 
contains a standard 25-pin female RS-232C connector 
labeled DTE (data terminal equipment) for connection 
to the terminal or computer, Once agatn, there are no 
switches or indicators. 

Installing the R212A is extremely simple. Run a cable 
from a serial I/O (input/output) port on your computer 
or terminal to the DTE connector. The phone line goes 
in one of the modular jacks with the cable supplied. 
Finally, plug in the AC adapter. The other modular jack 
is a real convenience; if you want a telephone connected 
ta the same line, it can be plugged into this jack, saving 
the cost of a phone-line Y adapter. Note that the whole 
telephone—not just the handset, as on some other 
modems— plugs into this jack. Of course, you don’t need 
to plug a phone into this jack. The modem will work 
fine without one. 

To communicate with the K212A, you will need a com- 
munications program that allows your computer to send 
and receive ASCII (American National Standard Code 
for Information Interchange) characters over its serial I/O 


INTELLIGENT MODEM 


Photo 1: The Rixon R212A package includes the modem, a modular telephone cable, an AC line adapter, and a manual (not pictured), 


port. This could be a program that makes your computer 
into a dumb terminal, or it could be a more sophisticated 
modem program. Both kinds will work with the R212A. 
Of course, if you are using a terminal instead of a com- 
puter you don't need a program. 

As the lack of switches implies, the R212A is controlled 
entirely from your computer or terminal. Once the 
modem is connected to the computer, you can type two 
carriage returns to wake it up. It responds with a sign- 
on message, shown in the first four lines of photo 2. It 
also determines automatically the transmission speed of 
your system, either 300 or 1200 bps (bits per second), 
and the type of parity, based on the carriage returns you 
send it. From then on, it accepts ASCII commands. 
These commands can be entered manually from the 
keyboard, or you can use a program to send them. In 
my experience, a fancy modem control program is not 
needed, since the R212A can do just about everything 
by itself. The commands are all one or two letters long, 
so it takes little effort to type them. Table 1 briefly sum- 
marizes the R212As command set. 


Features 

One of the nicest features of the R212A is its help dis- 
play. Most user-friendly software packages now have 
some sort of help facility. It's rare, though, to find a piece 


of peripheral equipment with one. The R212A5 help dis- 
play, shown in photo 2 as it appears on the screen of 
my Zenith Z-89 computer, gives a brief description of 
each command. While the help goes no deeper than this 
(e.g., you can't ask the R212A to further explain the 
keyboard dial command), it is sufficient to jog your 
memory after you've read the instruction manual. 
Ány intelligent modem should be able to automatically 
dial a phone number. The R212A can do that easily with 
the K (keyboard dial) command. Merely type a K, and 
the modem prompts for the phone number, Entering the 
number followed by a carriage return causes the R212A 
to dial the number. The R212A ignores spaces and 
hyphens, so the number can be entered in the usual 
manner. Don't try to use parentheses to enclose an area 
code, though; these have special meanings to the R212A. 
In addition to plain old auto-dialing, the R212A has 
the S (store) command for built-in number storage. The 
modem can store up to 10 phone numbers; each can be 
up to 60 characters long. When you want to dial a stored 
number, you need to enter only its index number (a digit 
from zero to nine). The numbers are saved in the 
moders internal RAM (random-access read/write mem- 
ory), which has a battery backup in case there's no AC 
power. Rixon says the battery will last at least two years. 
In addition to the 5 command, the R212A has the D (dis- 
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RIXON R2128 INTELLIGENT MODEM REY 4 
1200 BPS 


N FOR HELP 
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k KEYBOARD DIAL 
Sè STORE è 

0-9 DIAL 1 

t RENN 

ROO RULTI-REDIAL 


DISPLAY e$ 
LOGON CHAT 
TEST 

CLEAR 8$ 
GO ON-LINE 
OPTIONS 
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ANSWER 
ORIGINATE 
MATES 
aöl 


Photo 2: The help display generated by the R212A. Note the sign- 
on message at the top of the screen. The dollar sign is the modem's 
prompt character, Each of the commands shown ts accessed by its one- 
or two-character mnemonic. 


At a Glance 


Name 
Rixon R212A Intelligent Modem 


Use 
Communication over voice-grade telephone lines at 300 or 1200 | 
bits per second ibps) 


Manufacturer 

Rixon Inc 

2120 Industrial Parkway 
Silver Spring, MD 20904 
[301] 622-2121 


Size 
15 by 6.25 by 97 inches 


Welght 
2,5 pounds 


Features 

Direct-connect, 0 to 300 bps plus 1200 bps; accepts ASCH 
commands from computer or terminal; holds IO phone numbers 
plus identifying information in battery backed-up memory 


Hardware Needed 
Computer or terminal with RS-232C port, along with RS 232C 
interconnecting cable 


Software Needed 
Any communications program capable of sending and receiving 
over the computer's RS-232C port 


Documentation 
78-page manual In a 5%- by &8VsAnch formar 


Options 
None 


List Price 
$499 
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Definition 

Keyboard dial; any telephone number may 
be entered directly from the computer or 
termina! keyboard, rather than using a 
number stored in the modems memory. 
Store a telephone number in location #, 
where # is a number from zero to nina, The 
number may be up to 60 characters long, 
including comments. 

Dial a number stored in the modems 
memory (memory locations are numbered 
zaro through nine), 

Redial the last number dialed. 

Multiple redial; redials the last number dialed 
up to 10 times before giving up. 

Display tha phone number directory, 

Set the "log-on" control characters; once set, 
the characters can be used within a log-on 
sequence to send stored text to the remote 
systam and walt for a responsa. 

Test moda. The R212A goes into a local 
loopback self-test, or a remote self-test if on 
line. 

Clear all stored numbers. The R212A 
prompts to be sure this is really what Is 
wanted. 

Go back on line If previously disconnected 
with special “programmed disconnect" 
character. 

Option select (see table 3), 

Hang up the phone line, 

Forcea the modam Into “anawer" mode when 
dialing a call (le, high-frequency modem 
tones), 

Forces the modem into "originate" mode 
when dialing a call (Le, law-frequency 
modem tones), 

Select Hayes moda. The R212A will 
recognize Hayes Smarimodem commands. 
Quit; causes the modarn to "sign af" and 
return to noninteractive state, (Calls will still be 
auto-answered, though.) 

Typing the word PARITY in uppercase 
causes the R2124 to detect the parity your 
system is using. 


Command 
K 


Table 1: R222A command summary, 


play) command for displaying the directory. A sample 
directory is shown in photo 3. 

You'll notice in this picture that the phone numbers 
have text associated with them. This is a handy feature; 
I use it to save the name and/or description of the system 
associated with each phone number. You have to use a 
slash (/) following the phone number to indicate text. 
Everything after the slash is interpreted by the R212A 
as text. 

Also shown in photo 3 is an example of the S com- 
mand. At the bottom of the screen I typed S7, which 
means store a number in slot 7. The modem responded 
with the existing contents of slot 7, and with a message 
questioning whether I really wanted to change what was 
in that slot. I did, so the modem then prompted me for 
the new phone number—a simple, logical procedure. 

The R212A is well matched to modern telephone sys- 
tems. For example, it can detect the presence or absence 
of dial tones, and it will inform you if it can't get a dial 


THE BUFFER DID IT. 


Who Stole The 1500 Letters 
From The Computer? 


Let's just say you've got to 
send a letter to 1500 different 
people. Would you like to 
spend 22.5 hours* or 
60 seconds of 
computer 
time? 


variety : 
buffer, the Pd 
computer has 
to mix, merge 
and send 1500 
addresses and 1500 letters to the 
buffer. Trouble is, most buffers 
only store about 32 letters. So after 
32 letters, the computer's down 
until the printer's done. Altogether, 
you're talking 22.5 hours. 
In the case of our new (not to 
mention amazing) 
But thares ShuffleBuffer, 
E computer time 
malling d Guts ig 60 
Believe it wi repor Seconds 
lont Ph d love my w flat. 

“© nuc Just give 
ShuffleBuffer one form letter and 
your address list, and it takes care 
of the mixing, the merging, and the 
printing. But that’s not all 
ShuffleBuffer’s stolen from the 
computer, Oh, no. 


buffers offer By-Pass; the ability to 
interrupt long jobs for short ones. 
But only ShuffleBuffer has what we 
call Random Access Printing — the 
brains to move stored information 
around on its way to the printer. 
Something only a computer could 
do before. Comes in especially 
handy if you do lots of printing. 

Or lengthy manuscripts. 
Or voluminous green 

and white spread gg ™ 
sheets. And by the 

way, ShuffleBuffer y% 
does store up to 

128K of information 

and gives you a 


By-Pass mode, too. EN. 


And Who Spilled The 
Beans 239 Times? 


Most buffers can't 
tell the printer to 
duplicate. If they can, 


Who Wants You To Catch 
A ShuffleBuffer In Action? 


You guessed it. We do. Just go to 
your local computer dealer and ask 
him to show you a ShuffleBuffer at 


work. Or, you can call us 
Sa’ at (215) 667-1713, and 


op we'll clue you in.on 
ont all the facts directly. 


mor 
- eJ i 
e t 
T il p" 
" Based 


on an average 
4000 character letter 


ac & 128K buffer. 


they only offer a wt acsi FN 
start/stop switch, s | 
which means you're Lacer ea i Pf 


the one who has to 
count to 239, Turn 

your back on your 
buffer, and your 
printer might shoot out 
a room full of copies. 
ShuffleBuffer, however, 
does control quantity. 
Tell it the amount, and 
it counts the copies. 


Who Changed and By itself. 

Rearranged The Facts? l | 
Again, ShuffleBuffer's So, What's The Catch? 

the culprit. You want There isn't any. 

to move para- Sleuth | 

graph #1 , around. 

down a "i You won't 

where = ® wv find another 

#3 is? Je . $ ise buffer that’s as slick a 

Want we ; " " — character as this one. 

to add a uit You also won’t find one that’s 

chart or «e friendly with any parallel or serial 

picture? No computer/printer combination. 


problem. No mystery, either. Any 
buffer can give you FIFO, basic 
first-in, first-out printing. And some 
Circle 184 on Inquiry card. 


This is the world's only universal 
buffer. 
With a brain. 


C ShuffleBuffer 


The Buffer with a Brain 


a Interactive Structures Inc. 
146 Montgomery Avenue 
Bala Cynwyd, PA 19004 
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E 

M 555 1212-Directory Assistance 

M OH) 555 1212-Maryiand Direclerg Assistance 
& (202) 224 3121-0.8. Congress 


(282) uu 1212-Saaple legen [This is the lagen sequence. ] 
939 111 


BATCH 
This is sone batch stuff 
§ 


In 

Od: 5331213 

TERIFY O89 STORE (0/0 4 
Kn 535 1212 


Photo 3: The R212A's directory display. The notations next to the 
phone numbers are stored as ASCII text by the modem, "BATCH" 
is a way to run a set of commands. The bottorn of this display con- 
tains an example of storing a new phone number. 


tone by telling you "dead line.” It can also interpret most 
busy signals and will inform you if the line is busy or 
if there is no answer. If you wish, you can use the R 
(redial) command to automatically redial the most 
recently dialed number. If you're really desperate to get 
through, you can use the M (multiple redial) command. 
This automatically redials the last number up to 10 times, 
with a brief pause between each attempt. 

In case redialing the same number isn't impressive 
enough, the R272A has something called linking. Any 
stored number can be linked to any other number. Then, 
if the first number is busy or does not answer, the 
modem automatically tries the linked number. So if your 
favorite bulletin-board system is busy, you can 
automatically try another one. It’s possible ta link 
numbers to each other, so the modem goes back and 
forth between them until it finally gets one to answer. 
You can also link several numbers, causing the R212A 
to try them all. If you link the last to the first, you get 
the modem's equivalent of an endless loop. Your phone 
line will be busy forever unless one of the numbers on 
the linked list answers or you manually abort the dial- 
ing operation. 

The R212A is capable of both tone and pulse dialing. 
If you don't instruct it otherwise, it tries to dial the first 
digit with a tone. If sending a tone fails to interrupt the 
dial tone, it assumes that the phone line works only with 
pulse dialing, and it dials the whole number with pulses. 
If the dial tone goes away after tone dialing the first digit, 
the modem dials the rest of the number with tones. You 
can, of course, put the modem into a tone-only or pulse- 
only mode, so it doesn't have to go through this detec- 
tive work each time it dials, Finally, the letters T and P 
can be embedded in phone numbers to manually switch 
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Definition 

Wait Tor intermediate dial tone; generally used 
with PBX (private branch exchange) systems 
where an access number must ba used to 
get an outside Kne. 

Pause 5 seconds; can be usad to wait for 
access tone on long-distance services such 
as Sprint and MCI. 

Forces pulse-cial mods for subsequent digits. 
Forces tone-dial mode tor subsequent digits. 
Link to ancther storad number if this number 
is busy. 

Comments, Everything following a alash 
character ie treated as a comment. Comment 
characters are displayed in the directory but 
not dialed, 

Ignored. A space can be used within 
telaphone numbers to improve readabiity. 


Command 
& 


Space 


Table 2: Special characters in telephone numbers. 


between tone and pulse dialing. This is useful if you're 
on a PBX (private branch exchange) that understands 
only pulses, but you dial an access code to get an out- 
side line, which can use tones. The R212A can handle 
the whole dialing operation, including waiting for secon- 
dary dial tones. You can also use the percent (%) char- 
acter to cause a 5-second pause anywhere in a dialing 
sequence. Table 2 summarizes the special characters 
allowed within telephone numbers. 


Advanced Features 

In addition to storing phone numbers, text, and link 
codes, the R212A can store log-on sequences. A log-on 
sequence is a series of ASCII characters that the R212A 
sends down the phone line once it has detected a 
modem on the other end. This can be an account 
number, a password, or whatever. In effect, the log-on 
sequence lets you automatically log on to a remote sys- 
tem without lifting a finger. The log-on sequence is 
stored by enclosing it in square brackets ([ ]) when you 
store the phone number. 

The log-on sequence feature is very versatile. It can, 
for example, contain any ASCII control characters, not 
just printable ones. It can contain a special character that 
causes the R212A to wait for a specific response from 
the remote system before proceeding with the rest of the 
sequence. It can also contain secure characters, which 
are never displayed in the R212As phone number direc- 
tory. Secure characters are enclosed in parentheses when 
you first store the log-on sequence. This is a useful fea- 
ture if you set up your modem to be used by others who 
should not know things like remote system passwords. 

Another advanced feature is the batch facility. Se- 
quences of commands can be enclosed in angle brackets 
(« 2). The R212A buffers everything received after an 
open bracket and executes it (without echoing or 
prompting) after it sees the closed bracket. Therefore you 
can write a program that sends a series of commands 
to the modem all in one batch, without cluttering up 
your screen display. The contents of the batch buffer 


Travel with the Best! 
See the Sprinter at your local computer store or call us for the 


dealer nearest you. 1 (800) 821-8848 


A new generation printer that 
combines portability, depend- 
ability and quality. Sprinter is 
travel convenience — lightweight 
and rugged with an easily 
removable travel cover and plenty 
of space for storage. 


Personal 


A Friendly printer that is easy to 
operate. Fase of operation is top 
priority for this printer. A 
SoftSwitch™ Control Pad allows 
the user to control forms' length, 
print density, tabulations, baud 
rate and character sets. 


Professional 


A fast printer, the 160 CPS 
Sprinter comes standard with a 
AK buffer expandable to 68K with 
MPI's MemoryMate™ option. It 
comes equipped with an 
EasyLoad " front paper feed for 
quick paper insertion and handles 
everything from letterhead to 


multi-part forms. \ rip 


Micro Peripherals, Inc. 
4426 So. Century Dr. - SLC, UT. 84123 
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Photo 4: The options menu displayed by the R212A in response to 
the O command. Option 9 (dialing mode) has been selected. 


always appear on the directory display (photo 3), so you 
can see what your computer has been sending. 

In case you aren't satisfied with the way the R212A 
works, the designers give you a chance to change it with 
the O (options) command. This command calls up the 
menu shown in photo 4, There are 10 user-selectable op- 
tions shown in the menu. Some of these deal with such 
details as how the modem controls certain RS-232C lines, 
while some deal with more mundane issues, such as 
whether the modem sends the message ONLINE to you 
when it detects a carrier. Table 3 gives a brief summary 
of the options, Most people, however, should find that 
the default options are sufficient; I didn't even look at 
the other options until 1 had thoroughly played with the 
auto-dialing and other features. 

If your telephone system is old and uses dial tones 
with unusual sounds, which the modem might not be 
able to detect, you'll find that you need the O command 
and option number 7. Option 7, BLIND, causes the 
R212A to begin dialing a number after five seconds have 
elapsed, even if it doesn't detect a dial tone. 


Other Nice Touches 

The R212A has some other nice features, too. For ex- 
ample, the C (clear) command clears out all the stored 
phone numbers. Fortunately, the R212A gives you an 
"are you sure?" prompt before doing this. There is also 
a built-in self-test mode that loops back (connects the 
modem to itself) to make sure signals are being transmit- 
ted and received correctly, 

The R212A can also emulate a Hayes Smartmodem. 
This means that the Rixon modem can operate like a 
Hayes Smartmodem so that people who have invested 
in software that understands the Hayes modem can use 
the R212A with their old software, The Hayes modem 
is much more limited than the Rixon modem, however; 
it doesn't have number storage, linking, or log-on se- 
quences, and it doesn't detect dial tones. Also, it doesn't 
provide a help menu. I like all the Rixon features, so I 
havert really used the Hayes-emulation mode except to 
test it. 
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Definition 

Stores a special disconnect 
character The character selected 
with this option, if typed 3 times In 
quick succession, will cause the 
modem to return to keyboard 
mode without disconnecting the 
telephone line. 

Determines whether or not modem 
automatically exits keyboard mode 
2 minutes after last keyboard arntry. 
Determinas whether or not modem 
echoes back characters when In 
keyboard mode. 

Causes the Data Set Ready (DSR) 
lead to be either permanently on 
or on only in dala mode. 

Causes the Clear To Send (CTS) 
lead to be either permanently on 
or on only when tha modam ts 
ready to transmit, 

Selects 9- or 10-bit character length 
in 1200 bps mode 

Delermings whether modem tries 
to detect dial tona automatically or 
merely dials blind after a 5-second 
wait. 

Determines whether modem sends 
the ASCII character ENQ to a 
remote modem for handshaking 


purposas. 

Selects tone, pulse, or automatic 
dialing. 

Determines whether or nat the 
modem jesues an ONLINE 
massage when it detects a ramote 
modems carriar. 


TAL 


ONLINE 
MSG 


Table 3: R212A options (set by the O command). 


Finally, in keeping with its industrial origins, Rixon has 
a version of this modem available without the case, for 
use in a card cage. If you have many modems at one site, 
this would be a good way to keep your modems 


organized, 


Documentation 

The R212A comes with a very comprehensive 87-page 
manual. The manual is well designed, full of figures and 
examples, but was obviously written with the industrial 
market in mind. It's a bit dry, and the organization is 
occasionally puzzling. For example, on page 4, it tells 
you how to disassemble the modem. I think I would 
rather see some setup information first. An index would 
also be useful. There is, however, a nice foldout sum- 
mary of all Rixon and Hayes commands and options. 


Complaints 

The lack of external adjustments makes the modem 
extremely simple to use; it cannot accidentally be set for 
the wrong speed, parity, or operating mode, The absence 
of controls also means that the modem can be located 
anywhere that's convenient; it doesn't have to be within 
easy reach of the operator. The absence of indicator lights 
or LEDs is another matter. Some people find it comfort- 
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Eleven Function Keys Keys in Familiar d 10 Foot Cable 
Streamline Multiple Typewriter Locations For Portability 
Key Operations rc ee d ; | 

l'ull Shifting Capahility Numeric Pad 


Enhance your APPLE II* Computer System with a Key Tronic keyboard peripheral. | 
This detached, low-profile keyboard is plug-compatible with the existing keyboard socket 
of the Apple II. It also features reliable microprocessor electronics, solid-state 
capacitance switches, and positive tactile feedback. 

Special keyboard available for the handicapped — factory direct "Apple Wis a registered trademark of Apple Computer, Im 
Suggested Retail Price: 5298,00 
To order Model KB-200 call Toll Free 1-800-262-6006 
for the retailer closest to you. (7am-3pm Pacific Time) 


m 
key tronic Warranty information may he obtained, free of 


charge, by writing to the address below. 


THE RESPONSIVE KEYBOARD COMPANY 
DEPT. Et « P. O. BOX 14687 » SPOKANE, WASHINGTON 99214 USA 


RETAILERS: For the Distributor in your area, call Toll Free 1-800-262-6006 Dept. D (7am-3pm Pacific Time) 


ing ta watch the “transmit data” light on a modem wink 
at you as the bits are swallowed by the telephone net- 
work, You don't get that with the R212A. People who 
are accustomed to the Hayes Smartmodem may notice 
that the Rixon lacks the Hayes's monitor speaker. Per- 
sonally, I don't care to eavesdrop on modem conversa- 
tions, so I don't mind the lack of a speaker. 

These features aren't missed if everything is working, 
but if you're trying to track down a problem, like a 
broken wire in your RS-232C cable, you begin to see the 
need for them. For example, my one-year-old daughter 
got her hands onto the computer keyboard when I was 
experimenting with the modem. I returned to find that 
the modem would not respond to the computer; nothing 
I could type or do would make it respond. Finally, I 
discovered that she had somehow entered the command 
to put it into Hayes mode, so none of the Rixon com- 
mands I was trying had any effect. I suppose this is an 
argument in favor of child-proof computers. 

Since the R212A is a new product, Rixon is bound to 
have its share of shakedown problems with it. I have ex- 
perienced two such problems. One was an undocu- 
mented "feature," while the other was actually a hard- 
ware failure. 

The feature problem arose because Rixon designed this 
modem to be compatible with a wide variety of terminals 
and computers, Some of these terminals apparently 
don't understand that normal modem handshaking re- 
quires one R5-232C signal (called DTR, or data terminal 
ready) to be active when talking to the modem. To get 
around this, Rixon installed a puil-up resistor on this line 
so that DTR is always active. That's fine most of the time, 
but it means that, unless the modem is turned off, it 
answers the phone—even when the computer is turned 
off. Not a very useful situation. The people at Rixon were 
very helpful when I complained about this and they told 
me how to disable it, The solution required cutting that 
pull-up resistor on the DTR line (R79 on the circuit 
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board). This is no big deal, but people with no hard- 
ware experience might feel better asking a friend to do 
it. It’s easier just to unplug the modem when it's not in 
use. 

The second problem was a fluke. During a thunder 
storm, the phone line apparently took a lightning- 
induced jolt. It was not enough to knock out the phones, 
but it did cause the modem to behave peculiarly. For ex- 
ample, the modem kept the phone line off the hook 
when it was not supposed to, It turned out the light- 
ning had zapped a protective device. (Better than zap- 
ping the whole modem, I thought.) Since my modem 
was only a few weeks old at the time, the people at Rix- 
on replaced it with a new one, no questions asked. We 
have had more storms, but the replacement modem has 
not had any problems. 


Conclusions 

The Rixon R212A is an extremely intelligent modem 
that has auto-dialing features more powerful than many 
modem programs. It supports stored numbers, identi- 
fication text, log-on sequences, and several forms of auto- 
redial, It communicates with the user through a series 
of ASCII character commands that are documented in 
a self-contained help facility. The R212A is extremely easy 
to set up and use, yet offers many powerful options for 
sophisticated users. 

Some people may find the total lack of switches and 
indicators difficult to accept; in norma] operation, 
however, they are not missed. 

Anyone who is in the market for a 300/1200 bps 
modem would do well to consider the R212A. At $499, 
it is definitely an "intelligent" choice.B 


Chuck Weger (c/o Oldenberg, 331 6th St. NE, Washington, DC 20003) is 
an independent consultant specializing in computer graphics. He was formerly 
on the technical staff of Computer Sciences Corporation. 
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Computing is dull in black and white. But it doesn't have to be. 


PC PEACOCK brings the excitement of color to your IBM computer. Pictures, charts and graphs 
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Compatibility with third-party 
and proprietary software 


Both friction and 
tractor paper feed 


mm Better, 
- more versatile 
operator 
© controls 


Better, 

. ——.. more durable 
easy-access 
font modules 


Introducing theT1855 microprinter. 
No other printer says better 


so many Ways. 


Feature for feature, no other microprinter 
can match the versatility, compatibility, 
reliability and productivity of the 

OMNI 800* Model 855 microprinter. 
Here’ why. 

Two Printers In One. With the TI 855 
you get the speed of dot matrix draft 
copy. Plus the precise clarity o£ the most 
advanced matrix technology for letter- 
quality print. Its two printers in one — at 
one low price. 

À Great Family Name. Texas Instru- 
ments is known for providing the world 
with the industry standard for printers — 
the T1 810. TI builds the same reliability 
into every 800 series microprinter. Both 
the 855 and the data processing Model 
850 are part of the expanding 11 line of 


high-performance, low-cost microprinters. 


Copyright © 1983 Tam [Instruments 
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Hardware Compatible. The TI 855 
microprinter is compatible with all major 
PC hardware. And it provides both serial 
RS232C subset and “Centronics-type” 
M as standard interfaces. 

ftware Compatible. The T1 855 uses 
industry standard escape sequences for 
compatibility with virtually all third-party 
software. And for those with proprieta 
software needs, a model is available wi 
ANSI standard escape sequences. 
Tough Font Modules For Quick Char- 
acter Change. Three font modules can 
be inserted into the front of the printer at 
one time, and are accessed individually. 
Each contains both draft- and letter- 
quality character sets. They're easier to 
use, more reliable and more durable than 
traditional metal or plastic daisy wheels. 


* Trademark of Texas Inarrumenns 


More Productivity Than Any Other 
Microprinter. The 855 offers both fric- 
tion and tractor paper feed, to handle all 
types of word and data processing applica- 
tions. A quick-change snap-in 
tibbon. Raster and mosaic graphics. And 
intelligent printing which maximizes doc- 
ument throughput — regardless of format. 
Get the printer that makes for better 
tion systerns. For more information 
visit your nearest TI authorized dealer or 
write Texas [nstruments In rated, PO. 
Box 402430, DE DPF-082BY, wa. 
Dallas, TX 75240. Or call E Vu 
toll-free: 1-800-527-3500. 


TEXAS 
INSTRUMENTS 


Creating useful products 
and services for you. 


Software Review 


SAVVY 


This easy-to-use system actually learns from you 
by Peter V. Callamaras 


Imagine finding one package that combines the ele- 
ments of hardware, software, and firmware with some 
general-purpose business applications and doesn't re- 
quire a master's degree in computer science to under- 
stand or to use. In addition, the package understands 
plain or English. What would you call it? Incredi- 
ble? A lifesaver? Well, Excalibur Technologies Corpora- 
tion calls it Savvy. 

Savvy is a system that runs on an Apple or an IBM 
PC (Personal Computer) and is unique in the personal 
computer arena. The Apple hardware consists of a plug- 
in card for slot 7 of the motherboard. Much like the CP/M 
cards available for the Apple, the Savvy card contains 
a ZBÜ processor and support chips plus the necessary 
Savvy ROM chips. The Apple's 6502 processor becomes 
a subordinate controller for the microprocessor. The IBM 
PC, on the other hand, requires no unique hardware ad- 
ditions. The Savvy software consists of four disks con- 
taining a set of business-type applications, a set of dem- 
onstration programs, and a robot programmer. 


Ease of Use 

The intent of Savvy is to make it easy for the noncom- 
puter-oriented Apple or IBM PC owner to perform busi- 
ness and professional tasks. Actually, easy is an under- 
statement. Savvy usually knows what you want to do, 
even if you misspell the command. The operating system 
is oriented toward human or natural language. 

Usually, if you want to perform a particular set of oper- 
ations, you must follow a very precise, unforgiving set 
of instructions. For instance, if you want to scan a data- 


base for any BYTE articles on AI (artificial intelligence), 
you would follow this scenario: 


1, Call the search-retrieve module. 
2. Input the correct information in the key search fields. 
Example: first search field = BYTE 
second search field = Article 
third search field = Artificial Intelligence 
3. Initiate the database manager that retrieves the 
records matching your search criteria. 


To perform the same operation with Savvy, all you need 
to enter is: “get me all the BYTE atricles on artificial in- 
telligence.” The system then retrieves the articles. Note 
the misspelling of the word articles. Normally, if a mis- 
spelling occurs, you get an error message and must 
reenter the data. This system can usually figure out what 
you mean. The process Savvy uses is called adaptive pat- 
tern recognition, or learning. 

The learning comes from you. The more you use the 
system, the more it learns. The Savvy system builds up 
patterns to compare with your input. If it finds one or 
more exact match, Savvy returns those items. If there 
is no match, however, Savvy makes a guess by finding 
a pattern that comes close to your input. For example, 
if you ask people to identify a city from a skyline pic- 
ture, they mentally match the picture to skylines they 
have seen before. Most people can easily tell the dif- 
ference between New York and Paris, for instance. If you 
show them pictures of 10 different skylines, they should 
be able to identify them easily. This is what Savvy does. 
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At a Glance 


Manufacturer 

Excalibur Technologies Carp. 
BOO Rio Grande Blvd. NW 
21 Merada Plaza 
Albuquerque, NM 87104 
(505) 242-3333 


Hardware 
ZBO-based plugin card on Apple; four applications disks 


Computer 

Appie (II, i+, te}, 48K- or 64K-byte IBM PC, two 54-inch 
floppy-disk drives; optional 8O-column display, monitor, and 
printer 


Features 
integrated operating system, pattem recognition, virtual memory, 
naturaManguage programming, 63-place decimal arithmetic 


Compatibility 
IBM PC, iBM PC XT, other PC-compatibles 


Documentation 
146-page programming manual and 330-page Ioose-leaf reference 
manual 


Warranty 
Limited one-year 


Price 
5950 


Audience 

Nontechnical computer users; business and professional computer 
| users desiring an easy-to-use set of programs; those interested in a 
| patterr-recognition system 


it gives you the best answer based on patterns it has 
Observed previously. 

To continue the skyline analogy, if you ask people to 
identify a city and then show them an evening picture 
of the skyline from a slightly different angle, they can 
probably connect the two. Savvy does this also; ín fact, 
the more you use the system, the better it discriminates 
between patterns. Excalibur Technologies claims to have 
a proprietary method of ensuring the integrity of Sav- 
vy's pattern-recognition system so you can't overload it 
with too many patterns. 

There is no need for the user of Savvy to have any par- 
ticular computer skills or background, The system does 
everything possible to make it easy for the noncomputer- 
oriented user. For example, if you want to temporarily 
lock the value of an item or a variable, you tell Savvy 
to "freeze" the item. When you want to change the value, 
you simply "thaw" the item. The developers of Savvy 
have gone out of their way to eliminate as much com- 
puter jargon as possible. 

This leads us to a strong point in the Savvy system: 
the ability to program without any programming back- 
ground. You use your own words to describe what Sav- 
vy is supposed to do. It is very close to programming 
in your natural language. As an example, instead of com- 
ing up with some algorithm to add two numbers, mul- 
tiply the sum by a third number, and print the result, 
you simply tell Savvy to "take number one, add it to 
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number two, then multiply the sum by a third number 
and display the result,” using almost those exact words. 

The robot programmer that comes with the Savvy sys- 
tem, one of the more highly touted parts of the system, 
is designed to help you establish your own databases. 
You can use it only to write databases. For instance, if 
you want to create a database for birthdays, you can use 
the robot programmer to write it. You follow the manual 
and prompts to configure the input formats, relations, 
search criteria, and output. Then the robot programmer 
writes the code while you watch. 

When the robot finishes, you can input the names, 
dates, addresses, and whatever else you want in your 
database. Once it is established, you can search for, up- 
date, and output information from it. Typically, you 
mught ask it to list all family members who have birth- 
days in March or all the members of the local church who 
were born on the 15th of any month. The relationships 
can be as simple or as complex as you wish, and you 
ask for the information in plain English. 


Applications 

The Savvy applications programs include a text pro- 
cessor with a mailing-list feature and a set of standard 
business accounting applications, with accounts receiv- 
able, accounts payable, inventory management, payroll, 
and general ledger, 

The text processor is not designed for heavy word- 
processing applications but works fine for writing short 
letters. The mailing-list feature enables Savvy to generate 
your printed letters, File size is not the problem here; 
the software just isn't available yet. 

In the payroll module, you set up a payroll file, sub- 
tract any individual deductions and taxes, record time 
data, and print out both checks and a payroll summary 
report. 

The accounts-payable/receivable packages track 
receipts and expenditures by client or supplier as well 
as service charges, past-due accounts, payment due 
dates, and all the other standard AP/AR data. 

The general ledger tracks your accounts, prints checks 
for expenditures, runs trial balances and prints income 
statements. 

Finally, the inventory-management program estab- 
lishes your inventory and tracks changes in stock levels. 
You can set up the inventory to include parts numbers, 
descriptions, stock levels, costs and prices, reorder 
points, and storage-location information. 

As you can see, Savvy is primarily designed for small 
business or professional use, and in that context it does 
an adequate job. if you find that the applications don't 
meet your needs as written, you can enhance or modify 
them as you wish. The package includes the source code, 
and you can use the programming facilities of the Savvy 
system to make any changes. 


Documentation 
The accompanying documentation is an important 
part of the Savvy system. I received a large loose-leaf 
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Now you can buy flexible plete line of premium 8” and Or give us a call toll-free at 
disks with a five year 5.25" diskettes in single or 1-800/328-6207 (in Minnesota 
warranty from Control Data. double densities, single or call 612/853-8065) and 


A lot of companies make double-sided. And each dis- we'll tell you where to find 
diskettes. But Control Data kette is 100% certified and 


StorageMaster diskettes. 
also makes disk drives. Infact, backed by a 5 year warranty. 
we're the leading indepen- So you can depend on them 
dent supplier of disk drives to perform for years to come. 


to computer manufacturers. Look for StorageMaster 
Now we've put our exper- diskettes at your local com- 
tise into a truly superior line: puter store or ask for them 
StorageMaster diskettes fom from your computer supplies 
Control Data. distributor. 
You can choose from a com- 
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Is your Apple's 6502 processor chip a little 
overworked lately? Have you been eyeing 
one of those new, 16-bit systems? But you 
don't want to give up all your Apple pro- 
grams ... 


Add the powerful 16-bit 8088 processor to 
your Apple with ALF's Processor Card. Let 
the 6502 and 8088 work together to tackle 
your toughest problems—like speeding up 
your Applesoft and Apple Pascal programs. 
With the Processor Card, you can use the 
CP/M'" 86 or MS-DOS"" operating system 
to run the latest 16-bit software, including 
many IBM PC programs. 


64K or 128K of high-speed memory is 
available for ALF's Processor Card. Use the 
Processor Card with 128K as a fast disk 
emulator or to view sixteen hi-res images in 
under a second. Or run Basic, C, COBOL, 
or Pascal with 16-bit performance! 


The ALF Processor Card is just $395 (Ap- 
plesoft speed-up software included). See 
your Apple dealer today, or contact ALF for 
more information. 


Trademarks: "Apple": Apple Computer, "CP/M"' Digital 
Research, "MS-DOS": Microsof. 


ALF 


ALF Products Inc. 
1015F Nelson St Denver, CO 80215 
(303!2:338 0871 Talex: 4991B24 


k 


binder and a separate Savvy programming manual. The 
manual is fairly straightforward, and you are led through 
the various Savvy functions with extensive use of the 
tutorial approach and actual screen images of the dialog 
between the user and Savvy. Almost no technical jargon 
is included, My only complaint is that Excalibur Tech- 
nologies used a rather small typeface and packed every 
page full of information. Consequently, it takes a long 
time to go through the documentation. 


Conclusion 

Savvy is a combination of hardware, software, firm- 
ware, and applications programs designed for small 
business or professional use. The actual system consists 
of a plug-in board (for Apple users) and four disks. The 
package also includes two sets of support documenta- 
tion. 

Communicating with the Savvy system through 
English-like conversations makes it very quick and easy 
for the noncomputer-oriented user to get up to speed. 
The more you use the Savvy system, the more it recog- 
nizes your commands. You can use the system's robot- 
programming capabilities to write all sorts of databases 
using English-like instructions. Savvy requires no 
specific programming skills and after using it for a while, 
you can become quite adept at writing your own Savvy 
programs. 

The applications are pretty much no-frills business 
programs, consisting of a document- or letter-writing 
module with mailing-label capabilities, payroll, accounts- 
payable/receivable modules, general ledger and inven- 
tory management. You can modify or enhance any of 
these modules. 

The documentation is voluminous, but complete, and 
does a good job of leading the user through the various 
functions and capabilities of the Savvy system. 

Savvy costs $950; a fairly large investment. You also 
need at least a 48K-byte Apple system (Apple II, II Plus, 
or IIe) or a 64K-byte (currently it won't use more) IBM 
PC, two disk drives, a monitor with an 80-column dis- 
play, and finally a printer. To make a choice, you must 
balance the unique operating and programming capa- 
bilities Savvy offers against a set of specific application 
programs for your word processing and business needs. 

Overall, Savvy is a very easy-to-use, friendly system 
that requires almost no background in computers, I en- 
joyed using the Savvy system, but reviewing it was not 
easy, as I could have spent many pages on any one of 
its capabilities. I look forward to seeing how Savvy's 
unique abilities affect the way people interact with com- 
puters in the future.m 


Peter V. Caliamaras (HQ AFCC/EPPB, Scott AFB, IL 62225) is an officer 
in the Air Force, He has degrees in computer technology arid biological sciences, 
and a master's degres in systems t. He has been interested in com- 
puters since 1966 and was formerly the service department manager of a com- 
puter store, 
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AST MegaPlus I7 $225 includes: Options: 

Clock calendar with battery back-up 64k memory $55 

Asynchronous communications 2nd async port $35 
| port, (RS232C serial, COM1 or 2) Printer port $35 

Memory sockets for up to 256k GamePak $40 

SuperDrive & SuperSpooler software MegaPak 256k $299 


One year Parts & Labor warranty MegaPak 128k 5199 


Software Review 


The Micro-Sci Gameport III for the 
Apple III 


How to upgrade your Apple III to an Apple II and recapture the 
fun of computing 
by William J. Purpura and Paula K. Purpura 


The Apple III is a high-powered, sophisticated com- 
puter, but you can't use it to play Space Raiders, Chop- 
lifter, or any Apple II games that require a joystick or 
paddles. 

The Apple III was designed to utilize more than 64K 
bytes of RAM, and this design did away with the per- 
manent memory locations used by the Apple II paddies. 
The new joystick input designed for the Appie III, 
although it has a much better A/D (analog to digital) con- 
verter than the Apple II's, is not much help. Most Apple 
[I games were written to use the Apple II paddles or joy- 
sticks, and we couldnt find any game software designed 
specifically for the Apple III. Until now, Apple III owners 
have had to sit back and let the fun slip by. 

Now, Micro-Sci (2150 South Hathaway St., Santa Ana, 
CA 92705, (714) 662-2801) has come to the rescue with 
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Photo 1; The Gameport III board, 
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the Gameport III. Gameport III is an inexpensive ($74.95) 
card that plugs into an Apple III slot to emulate the 
Apple Il's normal game FO (input/output) port. With 
this slick little board in place, most Apple II game soft- 
ware will run on the Apple III. 

Micro-Sci has assured us that it has found only one 
Apple II game, Frogger, that does not work with the 
Gameport III. Frogger uses a unique joystick reading 
routine, which is sensitive to the individual joystick used 
and causes problems on both the Apple II and the Apple 
IIl 


Installation of the Gameport III is extremely easy (just 
insert it in a slot), and the instructions provided by 
Micro-Sci are simple. One caution: the 16-pin connec- 
tor from the joystick or paddle must be aligned prop- 
erly in the socket on Gameport M's board. If, for ex- 
ample, the game won't recognize the joystick button or 
the position of the joystick, the cable is probably not 
plugged in correctly, so double-check the installation 
before powering up your computer. 

Once the hardware is installed, the Apple II emula- 
tion disk supplied with the Apple III must be modified 
to handle the Gameport III. Micro-Sci provides a disk 
that will simplify this chore. You boot Micro-Sci's disk, 
which will then ask for the Apple II emulation disk and 
will modify it without further action on your part. The 
whole process takes a few minutes. 

A few older versions of this board may require a minor 
hardware modification to run correctly, This is due to 
a problem discovered after the first units had been in 
the field awhile. When the Gameport III is activated in 
something other than Apple II emulation mode, it causes 
problems with the normal Apple III SOS (super oper- 


ating system) operation. For this reason, the Gameport 
III is disabled automatically on power-up or CONTROL- 
RESET. 

To make the Gameport III operational, the user must 
press button one on the joystick or paddles. (Remember 
to do this while the game is loading, or you might end 
up with certain incorrectly initialized inputs.) 

It seems that a significant amount of EMI (electromag- 
netic interference) noise is generated inside the Apple 
III card-slot area. This high level of noise, particularly 
during disk operation, occasionally caused the Game- 
port III to turn on, leading to all sorts of system failures. 
This happened to us during a disk-copy operation, 
which failed with a "Stack Overflow" message. 

The solution to the problem turned out to be simple. 


In Appie l|! emulation mode, the 
. Apple ill can only output the 
high-resolution color signal on the 
NTSC pin. 


A 0.1 micro-farad capacitor (ceramic type, nonpolarized) 
must be soldered between pins 2 and 8 of the 16-pin 
garne connector on the trace side of the old version of 
the Gameport board. Micro-Sci assures us that all new 
boards have this modification, and anyone who has ex- 
perienced such system failures with their board should 
contact the Micro-Sci Customer Service Group at (714) 
662-2801. 

Anyone who is using an RGB (red, green, blue) 
monitor with the Apple III should be aware that in Apple 
Il emulation mode, the Apple III can only autput the 
high-resolution color signal on the NTSC (National Tele- 
vision System Committee) pin. This means that such 
monitors can only display color games in biack and 
white, The problem is in the design of the Apple III and 
is not a fault of Gameport III. The exception is the Elec- 


| At a Glance 


Name 
Gamepor ill 


Use 
Permits che use of Apple I! paddie/joystick game software on 
the Apple I 


Manufacturer 

Micro-Sc Corporation 
2150 South Hathaway St 
Santa Ana, CA 92705 
(714) 662-280) 


Price 
$74.95 


Camponents 
Card. cisk 


Name 


A2FS.1 

ABM 

Allan Rain 

Alien Typhoon 
Bug Attack 
Cannon Ball Blitz 
Castle Wolfenstein 


| Choplifter 


David's Midnight Magic 
Dog Fight 

Falcons 

Fira Organ 

Jaw Breaker 

Lunar Leeper 
Olympic Decathion 
Pest Patrol 
Planetoids 

Poo! 1.5 

Raiders of the Lost Ring 
Raster Blaster 
Snack Attack 
Sneakers 

Space Invaders 
Space Raiders 
Space War 

Slar Blazer 

Star Cruiser 
Suicide 

Super Invader 
Thunderbirds-GX 
Zanith 


Manufacturer 


Sublogic 
Muse 
Broderbund 
Broderbund 
Cavater 

Sierra Or-Line 
Muse 
Broderbund 
Broderbund 
Microlabs 
Picadilly 
Vagabond 
Sierra On-Line 
Sierra On-Line 
Microsolt 
Serra On-Line 
Adventure International 
IDS) 

Cavaliar 
Budgeco 

Data Most 
Sirius 

Apple 

United Software of America 
Apple 
Broderbund 
Sinus 

Picadilly 
California Pacific 
Urban Soft 
Gebelli 


The above list [s by no means comprahansiva. 
Table 1: The following are games we tested with the 
Gameport II] that require either paddles or joysticks. 


trohome RGB monitor, since Electrohome has an adapter 
board to convert the NTSC signal back to RGB. Unfor- 
tunately, this board will work only with Electrohome 
monitors. 

An annoying aspect of using the Gameport III is that 
each time the user wants to run a new game or use the 
computer in normal Apple II emulation mode, the sys- 
tem must be rebooted. One of the game manufacturers’ 
piracy-prevention strategies is to set up disks so that the 
user cannot exit to the operating system while running 
a game. The rebooting procedure can be frustrating (par- 
ticularly when you're reviewing lots of games), but it 
does not detract much from the joy of turning the serious 
and dull Apple III into a fun-loving Apple I. 


Summary 

The Gameport III is a must for anyone with an Apple 
III who would like to run Apple II game software. The 
price is not out of line for the fun provided. Check to 
be sure that the unit you buy already has the capacitor 
modification for reliability. @ 


William J, Purpura holds master's degrees in mechanical engineering and 
business adiinisiretion and works as a project engineer for Rockwell 
international, 

Paula K, Purpura is a senior systems engineer al Thermo Products Corp- 
oration and has a B.S. in computer science and an M,B.A. 

The authors can be reached at 5810 Paseo Ferrelo, Anaheim, CA 92807. 


February 1964 © BYTE Publications Inc. 309 


Software Review 


The Videx Ultraterm 


A video-display card that enables the 
Apple to display up to 160 columns or 48 lines 


by Peter V. Callamaras 


The Videx Ultraterm is a new video-display card de- 
signed to plug into any Apple II (II, II Plus, or He) to 
enable the Apple to display more than its standard 40 
columns. 

Before the introduction of this display card, Apple 
owners had only two choices concerning the number of 
columns they could display: they could accept the stan- 
dard 40 columns or add a peripheral card to give the 
Apple 80 columns. In either case the number of rows, or 
lines displayed, was limited to 24. The Ultraterm offers 
Apple owners a greater choice of displays (see table 1). 

In addition to adding to the amount of information you 
can display on the screen (see photo 1), the Ultraterm 
actually enhances the visual display with these features: 


ea standard high-resolution character set (7- by 9-dot 
font) 

ea high-quality character set (9- by 16-dot font) 

ethe ability to choose between normal or inverse-video 
display 

ethe ability to display the characters in either a high- 
light, normal, or lowlight mode (this refers to the relative 
brightness of the characters on the screen) 

ea 15-character line-drawing set as part of the standard 
Character set 

eseven block graphics characters as part of the standard 
character set 

e96 ASCII (American National Standard Code for In- 
formation Interchange) characters with true descenders 


The Ultraterm also gives you the ability to "program" 
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your video display using any or all of the available modes 
(highlight, lowlight, inverse, etc.), a built-in soft switch 
that will automatically give you the 80-column mode 
when you boot either Pascal or CP/M, and a well-written 
users manual. 

The features are impressive, yet the Ultraterm is also 
easy to install and use. After you open the top of the 
Apple and ground yourself to the power supply (by 
touching the large gold unit in the left-rear corner of the 
computer), simply plug the Ultraterm board into one of 
the Apple's expansion slots and plug a two-wire molex 
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Photo 1: An example of one of the text formats possible with the Videx 
Ultraterm card for the Apple II. In this mode, the Apple can display 
an incredible 48 lines of 80-column text. 


At A Glance 


Name 
Uttraterm Video-Display Card 


Manufacturer 
Videx Inc. 

| 897 NW Grant Ave. 
Corvallis, OR 92330 
(503) 758-0521 


Price 
$379 


Software 
Demonstration disk 


Hardware Required 
Apole li. n Plus, or tie 


Capabilities 
40-160 columns, 24-48 lines, owo character sets. four intensity 
levels, added graphics and line-thawing character sets 


Documentation 
Wel-writen 7&-page manual 


|| Warranty 
90 days, workmanship and material 


Audience 
Any Apple owner desiring more than 4O0-column display, all 
business or professional Apple users 


The Preboots 


Name 
Ultraterm Applewriter life Preboot 


Price 
$29 


Audience 
Apple users who want Applewriter if in more than 40 columns 
and 24 lines 


Name 
Ultraterrm Visicalc Preboor 


Price 
569 


Audience 
Anyone who uses Visicalc 


connector into the Ultraterm board (one end of the con- 
nector into the normal Apple video-output port and the 
other to your monitor). Put the top back on your Apple, 
turn it on, and begin. 

With the Ultraterm, you must use a monitor for a 
video-display terminal because a standard television set 
carinot handle an 80-column display. The monitor must 
have at least a 15-MHz bandwidth to handle up to the 
132-column mode or a 20-MHz bandwidth for the 160- 
column mode (extended bandwidth is required because 
of the Ultraterm's 28-MHz clock). It must also have a 
high-persistence phosphor because the Ultraterm uses 
an interlaced display mode to give more than 24 lines 
in the 32-/48-line modes. Potential Ultraterm owners 


Display type 

Normal Apple display 
Standard 80-column display 
High-quality BO-column 
Extended BO-column 
Extended 80-column 
Extended-column display 
Extended/Visicalc display 
Super-extended display 
Ultra-extended display 


Table 1; The Videx Ulivaterm offers Apple owners a choice of 
displays. 


should examine their current monitors or any potential 
monitor purchase to insure that they meet these criteria. 

Tests conducted by Videx have shown that the follow- 
ing monitors can be used successfully with the Ultra- 
term: 


eThe Apple Monitor III is suitable for all displays ex- 
cept 160-column. It is the Videx monitor of choice for 
use with the Ultraterm. 

@A NEC JB-902M will display all video modes, in- 
cluding 160-column, but the short-persistence phosphor 
causes the display to flicker. The 9-inch screen makes 
anything over 80 columns hard to read. 

eThe NEC JB-1201M will perform the same as the NEC 
JB-902M, but the 12-inch screen makes it easier to see 
80+ columns. 

eThe Ledex/Amdek 100 was the monitor I first used 
with the Ultraterm. It worked well in 80 columns, but 
is unsuitable if you wish to take advantage of the 
extended-column modes. 

s Amdek 300A is the monitor I now use. It is superb; 
not only does it have an amber screen (easier on the 
eyes), but it can take advantage of all the Ultraterm fea- 
tures. It has both the necessary bandwidth and phos- 
phor persistence needed to go to 160 columns and 48 
rows. 


If you are not now using or contemplating buying one 
of these monitors, I would encourage you to check with 
your local computer dealer about the compatibility of 
other specific monitors. If your dealer is unable to help 
you, check with the Videx technical services department. 
The folks at Videx are happy to answer consumer 
questions. 

The only problem I had while using the Ultraterm was 
with some of the popular Pascal programs that normal- 
ly display in the Apple 40-column mode. Specifically, 
PFS, Wizardry, and Visischedule will "fool" the Ultra- 
term into thinking it is supposed to be in the 80-column 
mode, and you end up with no display! The solution 
is to plug your monitor directly into the Apple's video- 
output port. Or, if you use any of these software pack- 
ages often, you can install a Videx switch plate for a 
simpler switchover. 
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Besides the obvious advantages of the expanded-dis- 
play area, there are some other handy features available 
with the Ultraterm. Using the programmable “alternative 
attributes you can display either standard or high- 
quality character sets in inverse or normal video with 
highlight or lowlight brightness. You can also get other 
character sets from Videx on EPROMs (erasable program- 
mable read-only memories) featuring some common 
foreign characters. 


Special Features 

The high-quality character set uses a 9- by 16-dot 
matrix instead of the standard 7- by 9-dot matrix. It is 
easier to read, although J found the standard set satisfac- 
tory. The relative brightness of the display can be con- 
trolled with the highlight/lowlight feature. This means 
that you can have a screen display with some characters 
brighter {or dimmer) than others. (This can be useful for 
emphasis.) You can also combine the highlight/lowlight 
feature with the normal/inverse screen capability to ex- 
tend the emphasis capabilities of the screen display. For 
instance, you could show an important caution or warn- 
ing message in an inverse highlight, while the normal 
text would be in a lowlight, normal-video mode. The 
uses are limited only by your imagination. 

Again, both Pascal and CP/M will come up automati- 
cally in 80-column mode; there is no need to buy addi- 
tional hardware or make any modifications. I found this 
feature handy because I often switch back and forth be- 
tween programs. With the standard Videx Videoterm I 
sometimes forgot to throw the switch to the right out- 
put. The built-in soft switch makes the Ultraterm easier 
to use. 

The Ultraterm's capabilities are also programmable, so 
you can customize your screen displays if you wish. A 
chapter in the manual addresses the various methods 
and techniques for programming your screen displays 
to take advantage of the Ultraterm's wide capabilities. 


BASIC, Pascal, and assembly-language information is in- 
cluded. One note: there are changes in how some video 
displays work with the Ultraterm installed, such as the 
loss of the FLASH command capability, but this is all 
documented in the manual. 


The Videx Preboots 

Videx sells a set of preboot disks that allow you to 
enhance some of the more popular software in conjunc- 
tion with the Ultraterm. 

The preboots are separate disk-based programs that 
you have to load into the Apple before you load an ap- 
plication program. The preboot then configures the 
Apple and Ultraterm to give you some special features. 
The preboot will first ask you to select one of several op- 
tions and it sets up the Ultraterm accordingly. You then 
load the application program as you would normally. 
The preboots da not make changes to the application 
program, so there is no need to worry about voiding war- 
ranties or writing things to your application disks. Let's 
take a look at two currently available preboots. 


Applewriter II/IIe Preboot 

The Applewriter preboot program gives you the abil- 
ity to display more than 40 columns and 24 lines. Your 
choices are: 80 columns by 24 lines, 80 columns by 32 
lines, or 80 columns by 48 lines. 

As mentioned before, you need a good monitor to use 
the BO0-column feature. The extended displays make a big 
difference in how you process words. I found that the 
80 by 48 display gives me a better "feel" for how my final 
documents will look because it is so close to the actual 
size of a physical page (80 by 55). Most first-time users 
will probably prefer the 24-line mode until they get used 
to the slightly smaller characters that are used with the 
32- and 48-line modes. 

This preboot works with either Applewriter II or Ile. 
Just follow the instructions on the instruction sheet. 


HOW TO MAKE THE MOST OF YOUR MICRO 


Introducing Scott, Foresman's new line of microcomputer books. 


dBASE ili 
FOR THE PROGRAMMER 
AHOW-TO-DO-IT BOOK 


Nelson 7. CARP ei bids 
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Ex etur EE erant 

MOST OF THE MICRO 
er at Jeti frees Based on the popular 
BBC lelevision show currenily seen on 
PBS stations around the country A 
lively fully illustrated inlmduction to 
microcomputers and their applications. 


dBASE II FOR THE PRO- 


GRAMMER: A HOW-TO-DO-IT BOCK 
by Nelson T Dinerstein This book helps 
professional programmers develop 
quality application systems in dBase ll 
Includes numerous programs. s 
roulines, and advice on overcoming 
common programming problems 


A LIBRARY OF SUBROUTINES 
FOR THE IBM PERSONAL 
COMPUTER by Dowd S. Walonick 
Packed with tested subroutines for a 
wide range of personal and business 
applications, including subroutines on 
time, math, sorting, printing ond 
boarding This book can help you 
cul your programming lime in hail! 


To order, contact your local 
bookslore or computer store. or 
wrile lo 


Scott, Foresman and Company 
Professional Publishing Group, 
Dept. BY-] 

1900 East Lake Avenue 
pres IL 60025 

3] 2-729-3000 
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PGS introduces 
the no-compromise monitor 


to meet your. 


no-compromise needs. 
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- All three PGS monitors 
engineered for bis, : rise 
rformance tc provide yo 7] 
with a cleaner, sharper image 

 thanany other monitor in the 
same price class. The HX-1 " 
and the SR-12 both feature - 
uncompromising color conver- 
gence for crisp whites without 
color bleed. The MAX-12 offers 
impressive clarity in a mono- 

chrome monitor with easy-on- 

the-eyes amber phosphor. 

And all three monitors come 
with a non-glare screen and a 
shielded cable that plugs 
directly into the IBM PC or XT. 
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Suggested retall price: 5249. 


Whatever your needs, from ^ 


word processing to super reso- 
lution graphics, there's now a 
no-compromise PGS monitor 
that sets the standard. Ask your 
dealer for a demonstration and 
let your eyes decide. Or call for 
more information and the name 
of your nearest dealer. 


You can look to PGS for the 
Image your eyes deserve. 
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J B00-221-1490 


—— 
Princeton 
Graphic Systems 
—_-_—_———4 
1101-[State Road 
Princeton, New Jersey 08540 


609 683-1660 TLX 6857009 PGS Prin 


Nationwide service provided by Bell & Howell Service Company and MAI Sorbus Service Company. 


Here's just a taste 
of our great prices. 


TRS-80 MODEMS 

DOS PLUS 35 . — SB8.00 HAYES Mucromodem (l/n Apple 2/28. . § 256.00 

HOME ACCOUNTANT mod ll) — 59.50 HAYES SMART MODEM (300 Bava) .208 50 

LNW EXPANSION w/32K 345.00 HAYES SMART MODEM (1200 Baud). .528 50 

PICKELS & TROUT CP/M mod 2,16 — 195.00 HAYES t2000 IBM internal ..455.00 
NOVATION IBM w/Crosstalk 1.2.3. 496.50 

SUPPLIES PROMETHEUS 1200 Baud IBM internal CALL 

FLIP-SORT holds 50. 2818,95 IBME 

FLIP-SORT PLUS nots 100, 24.50 

BIB &'à DISK CLEANER .... 895 ALPHA BYTE COMPUTER PRODUCTS 

PLASTIC LIBRARY CASE ..2 50 256K w/RS-232 90 day warranty .— S 246.00 

(AM TO PARALLEL CABLE 30.00 512K w/RS-232 90 day warranty. A58 00 

(50 | SIX. SOCKET ISQLATOR . 49.95 CP/M 86 DIGITAL RESEARCH. 54.00 
HERCULES GRAPHICS CARD.. .399.00 

aM HOME ACCOUNTANT PLUS. 99.00 

5.5.0,0EN 40 TRACK 22.00 KEYTAONICS KEYBOARO 215.00 

O5 D DEN 40 TRACK 34.50 MICROSOFT LATTICE C Compiler 355.00 

VERBATIM DATALIFE ere ea DURO wat E 

S 5.0 DEN 525-01 I 24.30 MOVE-IT Communications Pkg. 98.00 

D.S D.DEM 550-01 , , 42.50 MS-DOS FORTRAN 280 00 

RIBBONS e ir d Word Processor E us 

[448t O0 HY TYPE 1| FILM uS, 95 PES: Graph 97 50 

EPSON MX-80—RK-80. ro B98 PLANTRONICS COLOR+ w/Draftsman. .475 00 
PROKEY 58 40 

PRINTERS QUADBÜARD w/4K 298.00 
QUADLINK , 50500 

SRM wee PLUS. " ^ Tandon TM 100-2 Double side 40 itk 235.00 

EPSON FX-80 r CALL WORD PLUS S patlirig Checker 115 00 

FINGER PRINT (or EPSON 54,85 

GEMINI 10 esee ave 315.00 APPLE & IBM* 

GRAPHICARD PRINTER INTERFACE 99.00 

JUKI 6100 LETTER QUALITY 609.00 erie à d 

MICROBUFFER 1i 32K.. ....,., 209.00 KOALA PAD. 99.00 

OXIDATA 92A PARALLEL a. 450400 MASTERTYPE , i a CALL 

PRINTERFACE tor APPLE.. .. ... 75.00 MICRO COOKBOOK. , ge og 

TTS LETTER QUALITY w/Teactor — , .529.00 PINBALL CONSTRUCTION SET 29 50 
WITNESS 35.00 

APPLE WIZARDRY CALL 

PS KEYBOARD Programmable 200 00 

HAYES MACH IN JOYSTICK... — .. a.. 37.50 

INDUS OISK DRIVE 287.00 To order Or for 

MICROSOFT 2:80 SOFTCARD. 220.00 H i 

EAN ANLA -wx information call 

RANA ELITE J. .. 259.00 

SUPERFAN || w/Zenar Protection .. 79,00 " 

SUPER 5 Y» HEIGHT TEAC, 249.00 In Los Ai igeles: 

VIDEX Sücim w/Satt Swilch 4,429.00 

ASCH EXPRESS PRO... 94 50 | * 

BANK STREET WRITER. 48 00 - 

DISKQUICK CALL 

LEGACY OF LLYGAMYN 20.50 

LODE RUNNER. . 17 35 

MERLIN 49.50 

NEW FLIGHT SIMULATOR 34 16 

PFS. WRITE APPLE ile , 105.00 

QUENTIN APPLEMATE 230 00 

SILICON SALAD : „CALL 

STICKY BEAR in stock. CALL 

MONITORS 

AMDEK COLOR ! PLUS $ 325.00 

AMDEK 3104 , 178.00 

BMC 919! Color w/Sound. 235.00 

GORILLA GREEN 93 00 

PANASONIC DUAL-MODE COLDA 325.00 

QUADCOLOA H 246.00 

id AMBER qs o 31304 VIA COLINAS 

ZENITH AMBER 11900 WESTLAKE VILLAGE, CA 91362 


“For all your compuler needs, come visit us al our new California store. 


Salisfaciion Assurance —- Your satielaction is assured Oy our 30 day guarantee on ul Parcware 
products we sa All manutaciurers warnane are nonae by manvlactirets Deacon-armeal sofr- 
ware Wall b aace Ine gunng me lirst 20 days, however no relunds or exchanges on soltvaára 
Proof al purchase required. An relung must be aulhonzed i advance 
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There is one thing you need to about this preboot: 
Applewriter normally rewrites the entire screen each 
time you type something in. This works fine with a 40- 
column display, but with the Ultraterm there are many 
more characters, and the program really can't keep up. 
To resolve this, the preboot program shows the characters 
as they are typed. The rest of the screen is updated 
whenever you pause. 


The Visicalc Preboot 

This preboot will probably be the answer to the prayers 
of Visicalc users everywhere! As with the other preboot 
programs, you load the Visicalc preboot first, but the first 
time you use it, it will automatically configure itself to 
match your version of Visicalc (version 193, 202, 208, or 
218). If you change versions the preboot can be recon- 
figured. This program has the following display size op- 
tions: 80 columns by 24 lines, 80 columns by 48 lines, 
128 columns by 32 lines, or 160 columns by 24 lines. With 
the 160-column option, however, you have to have a 
monitor that can handle the full 160 columns. 

The first time I went from 40 to 80 columns and tried 
different line lengths I was amazed at the difference this 
preboot made in using Visicalc. When I went to the 128- 
and 160-column modes I was astounded. The added 
window width and height gives you a realistic idea of 
how your spreadsheet will look when done; it also 
"feels" better. 

It’s worth adding the Ultraterm display card to your 
Apple just to have access to this preboot-expanded Visi- 
calc. It was difficult to go back to normal Visicalc after 
using the preboot. 


Documentation 

The Ultraterm manual deserves mention as one of the 
best I have seen, It includes a table of contents, glossary, 
index, overview, and installation guide, as well as sepa- 
rate chapters on each relevant subject area. It contains 
the Ultraterm's theory of operation, schematics, and 
firmware listings. There is even a section that lets Word- 
star users configure their disks to come up automatical- 
ly in the 80-column by 48-line format. I wish all manuals 
were as complete as this one. 


Conclusion 

Overall, the Ultraterm display card is one of the best 
peripheral devices I have seen to enhance the display 
capabilities of the Apple. It can be used in any Apple 
II, including the IIe with extended memory. This display 
card will without a doubt make the Apple II display the 
new standard against which all microcomputer video 
displays will be measured. 


Peter V. Callamaras, an officer in the Air Force, can be reached at AFCC? 
EPPB, Scott AFB, IL 62225, The recipient of degrees in computer technology 
and biological sciences, he recently received his master's degree in systems man- 
agement. He has been interested in computers since 1966 and used to be the 
service department manager of a computer store, 


the computer software that serves your personal 
investment needs at home, accurately and 
efficiently. 


A Personalized System 


With the INVESTMENT EVALUATOR, your 
home computer and a telephone modem, you 
have a personalized system for managing your 
portfolio. A system that automatically updates 
and tracks only those stocks you want to follow — 


allowing you to evaluate your position at a glance. 


Easy Access to News/ Retrieval” 


This software automatically dials and connects 
you with Dow Jones News/Retrieval®, the 
world’s leading supplier of computerized infor- 
mation on demand. It allows you and your family 
access to current quotes, financial and business 
news, general news, movie reviews, sports, 
weather and even the Academic American 
Encyclopedia. 
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“Your Portfolio, Sir.” 


DOW JONES INVESTMENT EVALUATOR"— 


The Right Amount of Software 
for the Job 


The INVESTMENT EVALUATOR gives you 
the capabilities you need without making you 
pay for a lot of complex functions you may 
never use. Menu screens lead you to what you 
want with one-touch commands. The program 
is completely reliable, comes with an easy-to- 
follow manual and is fully supported by the 
Dow Jones Customer Service hotline. 


From Dow Jones, Publishers of 
The Wall Street Journal 


Dow Jones has been 
serving the business and 
financial communities for 
over 100 years. Now 
Dow Jones Software " 
serves you at home. 


For a free brochure call: 
1-800-345-8500 ext. 262 


(Aleka, Hawaii and faccigpn 
rali 1-213-303-7058 exe. 282) 


Dow JONES SOFTWARE 


Dow Jones Investment Evaluator ` 


Available for Apple 1l, Apple Ile, 
IBM PC and TI Professional. 
Compatibility with Atari and 
Commodore to follow. 


Circle 116 on inquiry card. 


... Dank on it. 


Copyright © 1983 Dow Jones & Co., Inc. All rights reserved. 
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Others say, "The Sky s the Limit." 
We go one step beyond. 
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Connect any —— 
such as 8 printer, ! 
plotter, mouse, terminal, etc. 
to your IBMBC or XT. 


TO ORDER 
PC Ware, Inc. | 
In USA shipping paid by Us for orders pre-paid. We 
m Dept. 2 accept C.O.D. orders (U.S. onlyh. For VISA or 
MASTERCARD shipping charges will be added. CA 
! 4883 Tonino Dr. residents add 6.5% for tex. Outside USA add-15x 


eo ae — | for shipping and handling. Payment must be in US 
PERSONAL COMPUTER San Jose, CA 951 36 funds Dealer inquiries invited. Ohe year warranty. 
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Hardware Review 


App 


le Disk Emulators: 


Axlon, Legend, Pion, and Synetix 


Four RAM disk emulators for the Apple II allow 
faster execution times for certain applications 


Applications that require a lot of file manipulation and 
disk access are often slowed considerably by the relative- 
ly slow disk-access speeds afforded by the Apple's 
5'4-inch disk system. These applications, of course, 
would be greatly enhanced if the disk information trans- 
fer rate were brought up to the transfer rate of data in 
RAM (random-access read/write memory). Some user 
systems could also benefit from the addition of storage 
space in the form of more disk drives. 

For most applications, a RAM disk ernulator (DE) per- 
forms exactly like a mechanical drive, but considerably 
faster. This speed advantage can be put to good use in 
many applications, including compilations, assemblies, 
database manipulations, sorting, word processing, data 
acquisition, and graphics, The current basic building 
block of the DE is the 64K-bit RAM chip. As RAM tech- 
nology is developed, we will see RAM chips with greater 
storage capacity and lower prices, and DE units will 
become even more competitive with mechanical storage 
methods. 

I compared four RAM DE devices for the Apple MII 
Plus/Tle family: the Axlon Ramdisk 320, the Legend 128K 
DE Softdisk, the Pion Interstellar Drive, and the Synetix 
Flashcard (formerly the Synetix 2202 Solid-State Disk 
Emulator) (see photo 1). All four DE devices support the 
three most popular operating systems for the Apple: 
Apple DOS 33, Pascal, and CP/M. Prices range from 
$529 for the Synetix Flashcard to $1095 for the Pion In- 
terstellar Drive. Each system includes a manual, software 
to interface it with the operating systems, various 
utilities, and a diagnostic program for the RAM chips. 
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Disk Emulators and DOS 

Each of the four units I reviewed has a program that 
alters Apple DOS 3,3 to allow it to use RAM as an 
emulated disk drive. Unlike CP/M, Pascal, and the Ap- 
ple W's SOS, Apple's DOS 3.3 was not designed to allow 
for alternate drivers, Unfortunately, RAM DEs will not 
work with most copy-protected or modified software that 
does not use all the standard DOS conventions, com- 
mands, or entry points, or with software that must be 
booted to run. The Synetix and Legend emulation soft- 
ware places the DOS patches right under DOS and 
moves the file buffers down to protect them. The Axlon 
and Pion interface cards both have their own RAM 
space; the patches are located on the interface card and 
not in the Apple II main memory. 

The Axlon DOS patch has an excellent feature: it can 
toggle (by means of a $300 routine) between Axlon DOS 
and normal unpatched DOS. This routine also preserves 
all DOS data in the lower pages (0-3) of memory. The 
four systems patch a routine called the RWTS (read/write 
track/sector) to route calls through their own access rou- 
tines. (Note: a DE could be set up to look exactly like 
a standard disk controller to the bus, but without the 
DOS modifications—involving timing loops—it would 
be no faster than a disk.) 

In a sense, the Axlon and Pion DEs will be compati- 
ble with a few more programs than the others (for 
example, Magic Window II), but because they all change 
DOS by at least 2 bytes (a Jump—JMP-operand), any pro- 
gram that overwrites DOS with its own operating system 
will obliterate the patch no matter how small it is. The 
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INTERSTELLAR DRIVE 


Photo 1: RAM disk emulators for the Apple. The 
units shown are, top to bottom, the Axion Ram- POWER EAD 

disk 320, the Synetix 2202 Solid State Disk " P m 
Emulator, and the Pion Interstellar Drive. Not 
shown is the Legend 128K DE Softdisk, which 
somewhat resembles the Synetix card. 
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RAM Disk Emulator Disk 
Task (seconds) (seconds) 


BLOAD (34 sectors) 25 10 
with Fastioad 04 


BSAVE (34 sectors) 


LOAD (84 sectors) 
with Fastload 


SAVE (B4 sectors) 


Table 1: A comparison showing how quickly a RAM disk emulator 
can access data compared with a normal floppy disk under Apple 
DOS 3.3. Performance was also tested with a DOS speed-up pro- 
gram called Fastload/DOS. 


Axion DOS can, however, be reconnected easily (using 
the toggle) once you are back in normal DOS, This 
method may lend itself well to future interface develop- 
ments. 

In all cases, the systems are less than ideal for the 
canned-software user. They are more suited to specific 
user-written or user-modified applications or for use in 
development systems. 


How Much Faster? 

The access speed increases offered by all four units are 
almost exactly the same, All but the Legend are com- 
patible with Microseeds' Fastload/DOS, a commercially 
available utility that speeds up DOS 3.3. The Legend has 
a feature that is functionally equivalent to Fastload/DOS 
built into its software. The units all work approximately 
the same way; the RAM is paged and accessed through 
a peripheral “window” address(es). The factors that limit 
speed are the operating system's file-handling overheads 
and the clock speed of the microprocessor. The file-han- 
dling overheads can be reduced by using a DOS speed- 
up program (such as Fastload/DOS) or by bypassing the 
file handler entirely. The 34-sector BLOAD routine takes 
0.4 second and can be executed directly, using RWTS 
in a machine-language program, in under 0.2 second. 
The use of a speed-up card such as the Number Nine 
Booster card (a 6502C processor with a 3.6-MHz clock) 
can further increase the speed of data transfer. Table 1 
shows a sample of the speed-ups under DOS 3.3. Speed- 
ups under all three operating systems range from 200 
percent to over 5000 percent, depending on the applica- 
tion and on how you choose to compare things. Most 
operations, other than those involving DOS 3.3 text files, 
will be considerably (approximately 1000 percent) faster. 

For DOS 3.3 text files, none of the four units offers a 
spectacular speed advantage over 5'4-inch disk drives, 
This is because of the DOS overheads used when han- 
dling text files. The Axlon software enhances text-file 
speed by loading groups of records into memory and 
accessing them there. However, this nongeneral solution 
to the problem requires rewriting user programs, and 
it will not work in many cases. 
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Pascal access times increased similarly with all four 
units, Synetix and Axlon configure the emulators as the 
root volume, allowing faster system access (filer, etc.) and 
compilations. Neither the Pion nor the Legend card can 
act as the root volume—a limitation. Pascal more readi- 
ly allows for the attachment of nonstandard device 
drivers: all the systems will probably be more compati- 
ble with software and hardware under Pascal than with 
DOS 3.3, The Synetix Pascal software comes with an ex- 
cellent utility (U.code) to transfer files to and from the 
Flashcard. 

CP/M access times are also virtually identical. None 
of the units can use the emulator as the A: drive, so 
SUBMIT files cannot be tested for speed-up. In addition, 
the ATTACH programs associated with the systems can- 
not be used in SUBMIT files. When SUBMIT.COM is in 
effect, it changes vector table locations needed by the 
attach routines. The emulated drives cannot be formatted 
with FORMAT.COM, but they usually don't need explicit 
formatting (if they do, a quick utility is supplied). You 
should PIP your files to the DEs rather than using 
COPY.COM. 

Despite these minor limitations, the CP/M user prob- 
ably stands to gain the most from the DEs; they can be 
used with most commercial CP/M software with little 
or no incompatibility. For example, if you run a speli- 
ing-checker program on a large text file first with the 
5%-inch disk and then with a DE, the DE's usefulness 
is apparent. The ease with which CP/M can be recon- 
figured to accept I/O (input/output) code changes and 
new drivers to support custom I/O devices serves to 
highlight a weak point of the Apple DOS. 

All four DEs can be accessed directly with the RWTS 
routine under DOS 3.3 in assembly/machine language 
for high-speed applications. This makes them especial- 
ly useful and extremely fast for applications programmed 
directly in 6502 assembly code, 


System Configurations 

The Synetix system can emulate up to 12 drives (using 
six cards) under DOS 3.3, two large (560-block) drives 
(two cards) under Pascal, and four drives (two cards) 
under CP/M, with a suggested maximum of three to four 
cards with the Apple II Plus standard power supply. 
New CP/M software allows two cards to be configured 
as one large 576K-byte drive. In addition, utilities are in- 
cluded to segment and reconstruct large files for backup 
on the Apple 126K-byte floppy disks. The Synetix system 
also includes a routine to use its 294K-byte card under 
DOS 3.3 as one large 32-sector drive. This is the only 
system offering a large drive option under DOS 3.3. 

The Axlon system can emulate up to 12 drives (six 
units) under DOS 3.3, six drives (three units) under 
Pascal, and one drive (one unit) under CP/M, with no 
limit to how many systems can be used. Each Axion unit 
has its own power supply. The Axlon allows for using 
its extra (within the 320K-byte) RAM as an expansion 
from 35-track to 40-track emulation, with appropriate 
software patches. 


CLEO 
makes the mainframe connection. 


a? 


Your PC can do more, 
CLEO Software is the 
answer to your 
interfacing problems. | 
The communications features *" 
of the CLEO-3270 Software 
package allow your microprocessor ' 
to emulate a cluster of IBM terminal 
devices. 

You don't even need to change software 
on your mainframe computer, because 
for all it knows, it's 
communicating with a 
3271-12, 3275-12, or 
3276-XX cluster. And the 
CLEO program will 
support multipie devices. 
If your IBM mainframe doesn't support 
remote 3270 clusters, you need remote 
batch communications, CLEO-3780 


° Bree 3276-2 | protecal to 9600 baud | 

. SDLC 3271-12. and 3275-12 protocol | 

* Up to eight line cluster activity 

» Selectable cantrol unit address 

e User install program far various CRTs 

¢ 3278 emulation for ASCII CRTs 

* Available for CP/M™, MP/M™, MsDOS™, TurboDOS™, Unix™, 
and Aenix™ 

. 3276-12 gy o coming soon 


. Point-to-p AE and agn 5 int communications 

« Available for CP/M™, MP/M™, MsDOS'*, TurboDOS™. Unix". 
and Xenix™ 

¢ Supports transparent mode 

* Coded in C language 


Software is your answer. ! ! | 
: CP/ f Digitai R rboDOS i: (mark of Software 2000, Inc. 
For full details contact Phone 1, Inc., 461 North Mulford CP/M sa Tadeark of T i11 tpe elsi tans. o o 


Road, Rockford, IL 61107; phone (81 5) 397-8110. Ms00S is a Trademark of Microsoft. Inc. Menix is 8 Trademark of Microsoft. Inc 
Telex 703639 Circle 294 on inquiry card. e 


At a Glance 


Name 
Arlon Ramdisk 320 


Type l 
External RAM disk ernulator 


Manufacturer 

Axion inc. 

1287 Lawrence Station Rd. 
Sunnyvale, CA 94089 
[408] 747-1900 


Size 
BY by 615 by 3% mhes 


Features 
320K bytes of memory, own power supply and battery backup. 
comes with two database-manager programs 


Hardware Needed 
Apple il or ti! 


Documentatlon 
75-page manual 


Options 
UCSD Pascal driver: $15 


Price 
$999 


The Legend unit can emulate four drives (four cards) 
under DOS 3.3, four drives (four cards) under CP/M, and 
six drives (six cards) under Pascal. Legend Industries Ltd. 
is currently working on emulations of larger drives under 
Pascal and CP/M. 

The Pion system can emulate two drives (one unit) 
under DOS 3.3, two drives (one unit) under Pascal, and 
one drive (one unit) under CP/M. The Pion system, how- 
ever, can be physically expanded up to 1 megabyte of 
RAM (extra available in 256K-byte increments) enabling 
emulation of up to eight drives (one unit) under DOS 
3.3 (using optional mapping software) and very large 
drives under Pascal (up to 1768 blocks) and CP/M. 

The four units include software for initializing the 
emulator system (installing the patches). The Pion sys- 
tem requires the DE to be formatted for each operating 
system; this is usually done only once, after the unit has 
been powered down, or for a change of operating sys- 
tem. The Axlon system uses a configuration utility that 
creates a boot program to carry out particular copy opera- 
tions. The Synetix system has an installation utility that 
is user friendly, including a prompted copy routine. The 
Legend system has an installation utility that assigns an 

emulated drive number that can be other than the slot/ 
drive numbers, to be used by DOS enhancement copy 
commands. The Legend DOS enhancements add two 
new commands directly to DOS 3.3: MOUNT and UP- 
DATE. The command .M1,S6,D1 copies the contents of 
56,D1 5%-inch disks onto emulated drive 1; U1,56,D1 
copies the contents of emulated drive 1 onto a disk in 
S6,D1. Under CP/M, all the systems use similar AT- 
TACH.COM files. Note that, because of SUBMIT's use 
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of the vector table under CP/M, some of the AF 
TACH.COM files cannot be used in SUBMIT files for 
turnkey use. Under Pascal, all systems use similar drives 
that are appropriately configured and attached by the 
Pascal system after booting from the disk. 

All of the units include software for configuring turn- 
key systems for initial loading and start-up. 


Installation 

The Axlon DE is an attractive, freestanding unit, the 
size, shape, and color of an Apple II Disk Drive, with 
a power cord and cable/interface card that installs in any 
Apple slot (1 through 7). 

The Pion unit is also well packaged in a slightly larger 
metal case (to allow for RAM expansion), with an inter- 
face card that must be installed in slot 4. I have one criti- 
cism of the Pion: the power supply is a calculator type, 
on the plug end of the power cord, and it cannot be 
switched on and off. Because both the Axlon and the 
Pion RAM are external to the Apple, heat is not a 
problem. 

The Legend is a compact card that installs inside the 
Apple in any slot. My Legend card required the removal 
of an Apple motherboard RAM chip and the installa- 
tion of a refresh strap from card to motherboard, which 
may make the current version of this card incompatible 
with the Ile. Legend Industries Ltd. has now updated 
the product; the new version has its own refresh (no 
strap) and will work with both the Ile and the III in I 
emulation mode. 

The Synetix is a large, tightly packed, cleanly laid out 
card that also installs in any Apple slot. Despite the fact 
that the RAM is inside the Apple, the low power con- 


At a Glance 


Name 
Legend 128K DE Softdisk 


Type 
Memory card with disk-emulation software 


Manufacturer 
Legend Industries Ltd 
2220 Scott Lake Rd. 
Pontiac, MI 48054 
[313] 674-0953 


Size 
7A4nch Apple expansion card 


Features 
128K bytes of memory cames with severa! utility programs 


Hardware Needed 
Apple ii or I 


Documentation 
98-page operating manual 


Options 
G4K-byte version [5327] 


Price 
$599 
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onal computer 
doesn't tie into 


office automation 


Unfortunately, with 


e à 
| e It doesn't most personal comput- 
ers, the information you 


ong in y 


ar 


get is limited to the informa- 


tion you put in, 
Ou * But if your personal 
computer ties into office 


automation, there's nolimitto how far you 
can go. 

And quite simply that's the difference 
between the Wang Professional Computer 
and almost every other personal computer 
on the market. 

The Wang Professional Computer offers 
you excellent communications. It is so com- 
patible it can work with the entire family of 
Wang office computers, as well as most 
mainframes. 

There are other advantages, of course. 
Like the best selling word processing in the 
world. And the fastest data processing of any 
personal computer we've tested. 

But the way we look at it, your office is 
filled with important information. 

If you don't take advantage of it, you 
might as well leave our computer home with 
the rest. 

For a demonstration of the Wang Pro- 
fessional Computer, call 1-800-225-9264. Or 
write to Wang Laboratories, Inc., Business 
Executive Center, One Industrial Avenue, 
Lowell, MÀ 0185]. 


The Office Automation 
Computer People. 


Fa 
© 1983 Wang Laboratories, inc. 
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At a Glance 


Name 
Pion Interstellar Drive 


Type ; 
External RAM disk emulator 


Manufacturer 

Pion Inc 

iOIR Walnut St. 
Warertown, MA 02172 
(61?) 923-8009 


Size 
9 by 8% by 4 inches 


Features 
256K bytes of memary, own power supply and battery backup 


Hardware Needed 

Interfaces avalable for severat computers, inciuding Apple li. 
$-IQO-based systems. TRS-BO Models if, Ili, and 4, Morrow, and 
IBM PC 


Documentation 
15-page manual 


Optlons 
Extra 256K-byre memory cards ($595), up to | megabyte 


Price 
$1095 


sumption (approximately 150 mÀ) ensures that very lit- 
tle heat is generated. 

All four DEs are compatible with a wide range of pe- 
ripherals including language cards, printer cards, serial 
I/O cards, Z80 cards, 80-column cards, etc. Problems will 
arise with alternative storage devices that use the same 
parts of DOS for patching and with a peripheral card 
that has a routine in ROM (read-only memory) that 
makes an absolute reference to a DOS point that has 
been patched or changed. 

The Axlon and Pion units are self-powered; each has 
its own power supply and battery backup. Without this 
backup system, any loss of power will mean loss of 
stored information. The drives can be left on all the time 
and will retain data. In addition, in case of power failure 
or brownout, the drives are battery backed-up for ap- 
proximately three hours (Axlon) and one-half hour 
(Pion), with the battery under continual trickle charge 
when the power is on. ] tested the feature and the 
claimed backup times are accurate. 

The self-power feature accounts, in part, for price dif- 
ferences between the units. The potential DE user must 
assess his needs with regard to the importance of data 
retention after power down. The feature is not needed 
for every DE application; the devices can be reloaded 
easily with data on power-up. An ideal situation would 
be to have the entire computer system backed up; cur- 
rently, if a power outage lasts longer than the batteries, 
the data is lost because it can't be backed up onto a disk. 

The Axlon is the only unit to store the DOS image: 
it can be warm booted with the command PR#x, where 
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x is the slot number of the Axion's interface. Because it 
is always powered independently from the Apple II, it 
can also be used as a cold-boot drive if placed in a slot 
numbered higher than the disk controller's slot, The abil- 
ity to warm and cold boot from the Axlon gives it an 
advantage for certain uses. Most designers opt not to 
designate tracks on the emulated disks as system tracks 
for saving space or using it for data; in almost every case, 
the operating system tracks are already on the disk in 


the system. 


Documentation and Software 

The Synetix and Pion software are sparsely docu- 
mented; a listing for direct access of the RAM in assem- 
bly code is included but is only briefly commented on. 
The package could be improved with source-code list- 
ings for the DOS patches. 

The Axlon unit has well-annotated assembly-code list- 
ings of its programs, and its manual is well presented 
and relatively clear. 

The Legend software is well documented and the soft- 
ware can be modified fairly easily (by a skilled assem- 
bly-language programmer). 

In all cases, however, the manuals are not always clear 
enough, and they fail to cover aspects of use as well as 
problems due to software interactions with existing sys- 
tem conventions. All of the units come with hardware 
diagnostic routines that were tested by substituting 
known-defective RAM chips for good ones. The Synetix 
program is the easiest to use, but the card must be in 
a particular slot, an inconvenience in multicard systems. 


At a Glance 


Name 
Flashcard (formerly Syneux 2202 SSD) 


Type 
RAM disk-emulator card for Apple |! 


Manufacturer 
Synetix Micro Products 
15050 N.E, 95th Sr. 
Redmond, WA 98052 
(BOO) 426-7412 


Size 
Il &4nch Apple expansion card 


Features 
294K bytes of memory 


Hardware Needed 


|| Apple ii 


Documentation 
30-page user's manual 


Optlons 
147K-byte card (Synetix 2201], Softech Microsystems’ p-System 
Operating system, Magicaic spreadsheet program from Artsci (570) 


Price 
With 294K bytes: 5529 
With 147K bytes: 5349 


ee NETWORK 


Buy Hardware/Software at Wholesale, 
And Save On Software Rentals, 


gue AS A NETWORK Member Only! anu 


Save hundreds of dollars when you 
buy DIRECT from America’s Num- 
ber 1 Computer Buying Service 
at just 8% above DEALER WHOLE- 
SALE PRICES, plus shipping. 
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Computer NETWORK's Giant 
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As for applications saftware, both the Synetix and Pion 
systems come without any. The Axion unit, however, 
comes with two database systems, both documented, 
listed, and modifiable; a utility to enable the extra 40K 
bytes of memory the unit has; and a utility to manipulate 
certain text files faster. The Legend unit is a general- 
purpose RAM card; as such, the disk emulation itself 
is, in a sense, a utility. The Legend unit comes with a 
complete documented set of additional utilities: Amper- 
card—software that enables the user to easily use the card 
to store and access 128K bytes of strings, arrays, and vari- 
ables under BASIC; Memory Master—software that 
relocates DOS onto the card and out of Apple Il mem- 
ory and simultaneously makes available 3.2 and 3.3; 
Slide Select—software for rapid access of image files; 
Firmware Selector—software allowing the user to move a 
firmware Integer or Applesoft card out of slot 0; and 
Visicalc-Expand—to enable Visicalc users to manipulate 
larger (up to 176K-byte) models. 


A Balance Sheet 

Axlon pluses; the unit is always powered and backed 
up by battery, and it does not need reloading. The oper- 
ating-system image is stored for cold and warm booting. 
It has the least amount of in-Apple memory patching 
due to RAM space on interface. It can toggle between 
Axlon DOS and normal DOS. It has good documenta- 
tion (currently being revised and expanded) and a com- 
plete software package (also being expanded to include 
more CP/M and Pascal utilities). Minuses: it takes up 
physical space outside of the Apple and is expensive. 

Legend pluses: the Legend is a general-purpose RAM 
card that can be used in many applications other than 
disk emulation, including use with Visicalc. It has DOS 
enhancements with new commands, MOUNT and 
UPDATE. It has excellent commented listings of software 
to allow for modifications and an excellent package of 
memory-management utilities. Minuses: it has the small- 
est disk-emulation capacity per card and total drives, and 
it has one technical problem—if a system Reset occurs 
during disk (emulator) access, the system will hang up, 
requiring a cold boot (and causing the loss of RAM-card 
data). [Editor's Note: Legend Industries has recently released 
another version of its memory card, called 5-Card. This card 
can hold from 64K bytes to 256K bytes of memory. And, when 
256K-bit chips become available, the upper limit will be 1 mega- 
byte. The price for the 64K-byte version is $399; 128K-byte, 
$524; and 256K-byte, $724. ... R. M.] 

Pion pluses: the unit is always powered and battery 
backed-up, and it does not need reloading. It has the 
` least amount of in-Apple memory patching due to RAM 
space on its interface. Its RAM is expandable to 1 mega- 
byte. It has good documentation, and hardware error 
detection is provided to prevent faulty data. The Pion 
drive is the only system I evaluated that is not designed 
exclusively for the Apple; it can run (using different host 
interfaces) on Apple, SIO0/IEEE 696, TRS-80 I/II, IBM, 
SS50, Motorola, and with a universal Z80-interface 
Osborne, Intertec, Superbrain, Morrow, etc. It will soon 
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be expanded to cover North Star, Victor 9000, and Dec 
Q bus as well. Operating systems supported include Ap- 
ple (DOS 3.3, CP/M, and Pascal) CP/M 2.2 (S100), 
TRSDOS, LDOS, FLEX, OS-9, REH, and North Star 
DOS, soon to include CP/M 3.X, CP/M-86, concurrent 
CP/M, MS-DOS, TURBODOS, MP/M, and CDOS, 
Because of its extensive range and its capacity to expand 
to 1 megabyte, this device will be of interest to many 
users outside the Apple market. Minuses: it takes up 
physical space outside of Apple, its power supply is un- 
wieldy, and it is expensive. 

Synetix pluses: the Flashcard performs functionally as 
well as any system on the market, but at a much lower 
cost. It is well developed in all operating system en- 
vironments. It has well-developed CP/M software and 
32-sector operation in DOS 3.3. It takes up the least 
amount of space and is the easiest unit to install or move 
around. Minuses: it has inadequate documentation and 
not enough utility and applications software. 


Conclusions 

All these units perform well and are reliable. Not once 
during many weeks of moderate-to-heavy use did any 
of the units (once debugged) fail to operate correctly. 
They all offer about the same speed advantages and the 
same software incompatibility disadvantages. Axlon and 
Pion have a power/backup hardware advantage, but at 
a price. Synetix offers equivalent performance with fewer 
features at a lower price. Legend offers a general-purpose 
RAM board whose features and uses extend well beyond 
disk emulation. 

The RAM disk emulators that I reviewed will give 
users a definite speed advantage over mechanical drives. 
Another advantage is the possibility of using DEs in en- 
vironments hostile to the moving parts of mechanical 
drives. (One manufacturer cited systems used at a grain 
elevator as an example. The grain dust in the air would 
hopelessly jam up a disk drive after prolonged use.) I 
have found the DEs useful; in fact, I wrote this article 
with the help of one. My programs can be edited and 
compiled faster than they were without the DEs, my 
database runs and sorts much faster, and I have devel- 
oped full-frame graphics animation programs that run 
at about seven full frames per second—no easy task on 
an Apple. 

I use CP/M on my Apple almost exclusively these days. 
It is under CP/M that all the DEs are most compatible 
and, therefore, most useful. 

There is no one "best" DE: each has features that make 
it suitable for different applications, There are differences 
in software, documentation, and ease of use that will 
be important when you evaluate a potential purchase. i 


Michael W. Gilbert (73 Spaulding St., Amherst, MA 01002) is an indepen- 
dent microcomputer consultant, electronic music composer, and technical writer, 
His first contact with RAM disk emulation was as a consultant to Synetix 
Micro Products writing graphics demo software. His current area of comput- 
ing interest is graphic art. 
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HELPWARE 


HELPWARE™ Helps You Put It All 
Together. 

What makes HELPWARE™ different than other 
computer-related books? Clear, concise writing. 
Careful editing. And our commitment to 
publishing only those books that help you get 


the job done. Faster. Easier. More productively. 


Buy Your Micro A Page At A Time. 


Before you invest your hard-earned money in 
hardware or software, invest in HELPWARE. 
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Read about the product you want to purchase 
and then decide if it's right for you. Then, 
after you've made your purchase, choose the 
HELPWARE user guide, programming or 
technical reference and assembly language 
guide that will help you get the most out of 
your computer. 


If You Love The Book, Wait Till You 
See The Screenplay. 


Each book we publish, including our handy 
DiskGuide™ Series of compact computer 
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reference guides, clearly explains its subject 
matter so that you'll be able to solve your 
problem quickly and easily, regardless of your 
level of experience. 


Before You Sign On The Dotted Line, 


Cut Ours. 


To get your copy of our full line catalog, just 
cut out the coupon and send it to us, or call us 
TOLL-FREE at: 800-227-2895, in California, 
800-772-4077. You'll see page after page 

of worthwhile titles. Each one tested and 
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standards. After all, if they were just books, they | 0 I'd like a HELPWARE catalog. Dept. Ht 


wouldn't be HELPWARE . 


OsborneMcGraw-Hill , 


TURN TO US FOR HELPWARE. 


TM — HELPWARE and DISRKOLTDE are Trademarks 
of Oshorne/ McGraw: Hill. 


Circle 281 on inquiry card. 
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| "- to: Osborne/ McGraw-Hill 
2600 Tenth Street 
Berkeley, CA 94710 
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LAST NIGHT, 39 MUSICIANS HAD A 


COMPUSERVE CONFERENCE, SO DID 31 M.D.S, 
49 SPORTS FANS AND 640 APPLE POLISHERS, 
AND NO ONE HAD TO LEAVE HOME. 


The Electronic Forum, 
Cheaper than Long Distance 
and Much More Rewarding. 


Every night on the CompuServe 
Information Service, professional 
and social groups discuss a wide 
range of subjects. From what's new 
in medical technology to what's 
nouvelle in continental cuisine. 

And every day more computer 
owners who share a common 
interest are discovering this exciting 
new way to exchange ideas and 
even transfer hard copy data. 


330 BYTE February 1984 


And besides electronic forums, 
they leave messages for each other 
on our national bulletin board, 


"talk" informally on our CB simulator, 


and communicate via CompuServe's 
electronic mail. 

But best of all, in most cases, 
CompuServe subscribers get all of 
these state of the art communications 
options, plus a world of on-line 
information and entertainment for 
the cost of a local phone call plus 
connect time. 

To become part of this flexible 
communications network, all you 


need is a computer, a modem and 
CompusServe. CompuServe connects 
with almost any personal computer, 
terminal, or communicating word 
processor. 

To receive an illustrated 
guide to CompuServe and learn how 
you can subscribe, contact or call: 


CompuServe 


Consumer Inlormason Sarece PO Bos 20212 
5000 Arneon Centre Bid.. Columbus, OH 43220 


800-848-8199 


In Otwo call 614-457-0802 


An HAR Block Company 
Circla 68 on inquiry card. 


IBM/Apple Communication 


Sending text files between Apples and IBM PCs ts easy with these 


Perhaps there are some BASIC pro- 
grams or files on an Apple II Plus or 
Ile computer that you would like to 
use on an IBM PC or XT without hav- 
ing to type them in all over again. Or 
maybe there is an IBM file that you 
would like ta massage with some 
Apple software. The IBM PC and Ap- 
ple versions of BASIC are similar 
enough that, with only minor modi- 
fication, many programs written for 
the Apple II will run on the IBM PC 
and vice versa. In this article I will 
outline a method and list programs 
that will allow you to transfer BASIC 
programs or data files between IBMs 
and Apples quickly and easily. 

These programs assume that each 
machine has a serial I/O (input/out- 
put) board and that a "cross-over 
cable" (sometimes called a "modem 
eliminator") links the serial boards 
together. À cross-over cable has con- 
nectors on each end that join pin #2 
of one serial connector with pin #3 of 
the other machine's serial connector. 
This crossover of the data lines 
enables the data output from one 
machine to become the input to the 
other. Cross-over cables are available 
from computer dealers at a nomimal 
price. 

These programs also assume that 
disk drives (as opposed to cassette 
recorders) are used on each machine 
and that a reasonably standard DOS 
(disk operating system) is being used 
on each system. The p s run 
on the IBM PC and Apple II Plus and 


simple programs 
by Robert Jones 


will probably run on the IBM XT and 
Apple IIe as well, because no unique 
features of these models are used. 


A Brief Overview of the Method 

The user controls the operation of 
this data transfer from the keyboard 
of the receiving machine. This con- 
trol is assumed once the sending ma- 
chine's program begins to run. The 
user runs the receiving program, 
supplying, when asked, the name of 
the file to be sent from the sending 


EEE ondes ccm m; 
Their versions of BASIC 
are similar enough 
that, with minor 
modifications, many 
programs written for 
the Apple li will run on 
the IBM PC and vice 
versa. 


machine and the name of the file 
under which to save it on the receiv- 
ing machine. The requested file is 
loaded into a string array on the 
sending machine, sent line by line to 
the receiving machine's comparable 
string array, then the string array is 
saved to a file on the receiving ma- 
chine's disk drive. These programs 
use a 4800-bps (bits per second) rate 
and a format of 7 data bits, 1 stop bit, 
and even parity. Set the parameters 
on the Apple serial card and use the 
IBM program's OPEN statement to fix 


them for the PC's communications 
buffer. 


Apple-to-IBM Example 

Suppose that you have a text file on 
your Apple but your IBM PC has 
some software that plots data for you. 
The following instructions will send 
your text file from the Apple II to the 
IBM PC. Listing 1 is the APTOIBM 
sending program. Listing 2 is the 
APTOIBM receiving program. Be- 
fore running these programs, be sure 
that the serial-card slot number for 
the Apple is correctly noted in the 
Apple II program (that is, set SLOT 
equal to the slot number if it is other 
than slot #5). Check that your IBM 
PC serial board is configured as 
COMI: as specified in the OPEN 
statement. COM2: can be used in the 
program by modifying the OPEN 
statement. Make sure that there is 
sufficient disk space in the receiving 
machine. 

Run the program on the (sender) 
Apple II first. The message "Waiting 
for instructions from the IBM...” 
should appear. Be sure that the file 
to be transmitted is on the disk in one 
of the Apple drives. Now run the 
IBM (receiver) program. When asked 
for the Apple filename, enter the 
name as it appears in the catalog of 
that disk, including the drive specifi- 
cation, if needed (e.g., "MYFILE,D2^. 
You will also be asked for the file- 
name under which to save this file on 
the IBM PC. Be sure to give it a valid 
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filename specification — (e.g., 
"B:MYFILE.DAT?"). After pressing the 
Return key, you should see the 
Apple's drive light go on as it 
searches for the requested file. As the 
file is being transferred, it will be 
listed on the Apple's screen. When 
transmission is completed, the 
lengths of the string arrays (contain- 
ing the "lines" of the files) in both 
machines will be compared. If the 
lengths match, then the IBM will save 
the file. If the lengths do not match, 
then you will be asked to either save 
the file or abort it. Over 90 percent 
of the time, the lengths will match. 
If they do not, there may have been 
a leading or trailing blank space in 
one or more of the lines or control 
characters within the text. I would 
suggest saving the transferred file 
anyway, then later searching for the 
cause of the problem. I have not yet 
had a discrepancy with a Visicalc file 
nor with a text file containing only 
alphanumeric characters (such as 
those written with an Applesoft 
WRITE statement). The files created 
by word-processing programs are 
another story, however. These are 
best saved (despite any length dis- 
crepancies) and edited later. 

If the file to be transferred is not 
found on the sending machine, then 
the user is informed and asked to 
enter the correct filename. The pro- 
gram may be halted by pressing the 
Return key instead of specifying a 
filename. If the requested file can't be 
found, check the drive specification 
and the spelling of the filename and 
run both programs again. 

If the file contains more than the 
2000 lines for which X$() is dimen- 
sioned in all programs, then dimen- 
sion the X$() arrays in both programs 
to a larger size. A dimensioned size 
of 2000 "lines" is probably more than 
adequate for a file that fits into 25 to 
35K bytes of available memory. If the 
file is too large to fit into the memory 
available, you will receive an OUT OF 
MEMORY message on the sending 
machine, and some major modifica- 
tion of both programs may be 
needed. Alternatively, you could 
break the file into smaller segments, 
transmit the segments separately, 
then rejoin them. 
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Listing 1: The Apple to IBM sender program. 


100 REM APTOIBM 

110 REM BY ROBERT JONES 
120 : 

130 HOME 

140 : 

150 REM SOME DEFINITIONS 
I60 DIM X$t2000! 

{70 SLOT = 52 REM GERIAL FORT SLOT 
180 D$ + CHRS (4) 

190 EFS = *xx* 

200 DE = 1 


230 LJ] = 768: REM LINE INPUT ROUTINE 


SENDING PROGRAM FOR APPLE -- LISTING 91 
AUGUST 3, 1983 


250 FOR I = 7588 TO 812: READ A> POKE I,X: NEXT T 


REM GET NAME FROM LBM 
GOSUB 8500 


PRI 

IF FAS = "" THEN 740 

310 : 

320 REM READ APPLE FILE FROM DISK 
PRINT D$41"OPEN "IFAS 

PRINT D$1"READ “IFAS 

GMERR GOTO 380 

*50 I 2 0 


370 [ = I + DE: CALL LI,X9$(1): GOTO 370 
PRINT D$1"CLOSE": POKE Zib, O:ER = PEEK (222) 


REM ERROR REPORT 
PRINT DS; “PRO"3SLDT: 


GOTO 770 
490N = f-t 


REM 
IF N 


Not MEANS FILE NOT FOUND. 
0 THEN 3540 


REM SEND FILE TO IBM 
PRINT Des “PRO"1SLOT 
PRINT "FOUND" 

5Bo ac = @ 

FOR I = 1 TD N 

PRINT X$(1) 

619 AC = AC * LEN (Xs(I11): 
MEXT I 

650 : 


PRINT EFS 

660 ; 

REM SEND CHECKSUM FROM APPLE 
PRINT AC 

690 PRINT D$9i"PR«O" 

700 : 


IF PEEK (222) = 5 THEN 490: REM 


PRINT "ERROR": 
IF ER = 107 THEN PRINT "X894 IS TOO SMALL FOR FILE.” 

IF ER = 77 THEN PRINT “FILE TOO LARGE FOR AVAILABLE MEMORY.” 
IF ERR = 176 THEN ONERR GOTO 360: 


REM SEND END OF FILE FLAG TO ISM 


PRINT D91"INE"SSLOT: INPUT FAS: PRINT D9:"INVO" 
NT 


END OF FILE FOUND 


PRINT DS} "PREO" 


GOTO 370: REM LINE TOO LONG 


PRINT DS? “PRE"ZSLOT: PRINT "NF": PRINT D$9;"PRWO"; GOTO 270: REM NF 


REM APPLE CHECKSUM 


719 PRINT : PRINT “WAITING FOR ANSWER FROM IBM. . ." 


PRINT O83 °IN@";SLOT: 
730 IF ANSE = "MORE" THEN 270 


750 REM FINISH UP 
PRINT > PRINT 
END 


790 REM SUBROUTINE FOR HEADING 


"NORMAL COMPLET EON. " 


INPUT ANSS: PRINT DS$;"INGO" 


800 HONE : HTAB 10: PRINT "APPLE TO IBM SENDING PROGRAM": PRINT 
B10 PRINT “WAITING FOR FILE NAME FROM IBM . . .“*2 PRINT 

8020 RETURN 

830 


840 REM LINE INPUT AT 768 ~ B12 (CALL 748, ANYS) 


DATA 
DATA 
DATA 


The FILE NOT FOUND, SUB- 
SCRIPT OUT OF RANGE, and OUT 
OF MEMORY errors are the only 
major problems I have encountered 
in the six months I have been using 
these programs. However, | am sure 
that other errors could be en- 
countered—there is always at least 
one more bug. 


32, 190, 222, 32, 227, 223, 162,0,:32, 117, 253, 134, 253,32, 57, 215, 145 
253, 32,82, 228, 142, 0, 140, 2, 32, 226,229, 160, 0, 145, 253, 145 
131,200, 165, 111, 145, 131, 200, 165, 112, 145, 131, 96 


IBM-to-Apple Example 
To send a file from an TBM PC to 
an Apple, see listings 3 and 4. Listing 
3 is the IBMTOAP sending program. 
Listing 4 is the IBMTOAP receiving 
program. Run (first) the sending pro- 
gram on the IBM PC; then run the 
receiving program on the Apple. The 
operation is analogous to that of 
Text continued on page 338 


QUADRAM 
Quedlnk.. ... $449 
Quasdboard GaK $249 
Qumdboard 254K $389 
Quadboard ii 54K $249 
Quadboard ii 256K . $389 
Microlazer (ME18) 18K $129 
Microfazar[ME32) 32K ..... . $149 
Microfazar (M$S18) 16K . $149 
Minrofazer (MSS32}92K __. $179 
PRINTERS 
C-Itoh 
F-10-ParalialorSerial.. ..,....... S938 
45 CPS Serial or Parallel . $1319 
8510 Parallel (Prowriter) $339 
B51O0SP (Prowritar SP) $559 
Computer International 
Daigywntar 2000 w/ABK 5998 
CR3 . E S449 
Datasouth 
05180 $1155 
Diablo 
820 . S850 
gap API. $1699 
630 ECS/ABM . $2075 
S-11 5559 
Pail 5559 
Inforunner 
Rileman . 5329 
Microprim 480 5480 
Pram 132 i $1310 
Pnsm 132 Color S15 
Juki 
BU . Calf 
Epson 
All modis Call 
NEC 
PC-80234 . " $385 
PC-8028 5669 
4510 $1365 
3550 $1710 
7710 51900 
2010 S785 
2015 : $785 
; 5910 
Okidata 
B2A Call 
fiàA Call 
BAP Call 
B45 . Call 
92 Call 
93 Call 
2a50e Call 
2410P Call 
Olivetti 
PRAXIS 41 (w/interface) $539 
2300 INKJET.. . $319 
Panasonic 
1060 5299 
Qume 
117 40 w/Interiace _. $1369 
M/55winMerlace . 51569 
Silver Reed p" 
P550P S57 
Expases sasmen hdd ,. $610 
x $389 
Star Micronics 
= gal 
Deita 10 . .o... Call 
Tally 
MT 160L w/Trectors ,. . Call 
MT 180L w/ Tractors , ,. Call 
Sprit BO... roa. Gall 
Toshiba 
P1350 Sena! pr Parallel 51445 
Transtar 
120P $449 
1205 S489 
130P $669 
1308 5709 
1405 $1179 
T315 S44 


CALL TOLL FREE 4.800-5 


SPECIAL OF THE MONTH 
| SANYO*EPSON SYSTEMS | 
DUALDRIVEsa ACE |SINGLE DRIVE, . 
SYSTEM 1495 system 51175 
SANYO MBC-555 » SANYO CRT-36 | SANYO MBC-550* SANYO | 
HI-RES GREEN MONITOR CRT-36 HI-RES GREEN 

EPSON RX-80 WordStar  CalcStar | MONITOR * EPSON RX-80 
e Mailmerge © InfoStar e Spell Star | WordStareCalcStareEasywriter| 
* EasywritereMS-DOSeSanyo Basic] e MS-DOS e Sanyo Basic | 


Above with Sanyo CRT-70 Above with Sanyo CRT-70 
Color Monitor — $1939 - Color Monitor $1629 
VIDEO TERMINALS MONITORS COMPUTERS 
ADDS Amdek Altos 
A-3 Green , $480 video 300 . . PE TT , $130 Seriag 5-80-2 .., á $194 
ne Grit. $490 ideo 0A... ? PAS poe, $3528 
L— aa . 5619 JDA 2190 oleis T- 4 Call 
os Color! . — u a ad Call 
Smart Cal piao Pus $275 Corona . Call 
Hazeltine Eagle 
12” Greon $85 
Enorit .—EL "aM —— ME. m ier 
Esanill . . - 5540 4 - i PC-1 2645 
Esprit |l $735 Princeton Graphic PC-2 " i 53075 
Qume HX-12 $499 = "Cx. Y . $3955 
W20 vp. soos eee 98958 
QVT 102 Green $335 Taxan 1830 ... e... $5625 
re er SAP 12 Amber pus $125 ee eats $7225 
QVT 103 Amber - saso Zenith -— — $2325 
12" Green Sereen . oz ystem TTT 
le atti m d. idi — Seien $2865 
914 5530 
924 .. $669 DISK DRIVES PC-201ACPU.,. , - 25589 
925 . $689 PC-8206A32KRam. . .. . . 5289 
95o s889 Rana PC-8221A Thermal Pontes... 5129 
970 mate $969 Elie 1 $245 PC-B281A Recorder . .. .. . S89 
Wyse Sie? ... 5380 PC-8201A-90BatteryPack s a, $15 
Wyse 50 $489 filled ........., s490 Northstar 
Wyse 100 i $680 Controller (w Drive oriy) mi 244 Advantage t: LL 22108 
Visual. andi oe i Advantage w/15M8 ., ... ., $4318 
Visual $0 Grean $619 ^! $199 Pied Piper Syste 
Visual 55 Green $5709 AID-2 $375 Communicator | Portable, 2-80, 64K Ram, Full sized 
——À—— = _ A 1M -A 
TT piega, ouiput. i Perfect 
Pi. s629 DISKE ES Partact Speiler. Perfect Filec c CPM. 90-day nation- 
We warranty. BMC Graen Monitor, THI & Swivel 
MODEMS Maxell Bars cae tae Mn 
MD-1 (Oty 100)... 5230 Sanvc 
Hayes ch MBC-550 System $1175 
Discum aon i sans 744-0 [Oty. 100) S200  Joncsss 2e... 51495 
Berat 12006, $439 Elephant Televideo Systems 
Micromodem lie .,.. $235 8/8 S/O [Oty 100). " , S155 KOH... s z ^S aay Ab 
803 aret nge l= Li ! 
1808 . i " $2150 
Eonsuadecsdnss ce ic Mad S4TT858 
800 A (user station) n 3292 


Order Line: 1-800-528-1054 
Order Processing & Other Information: 602-954-6109 


2222 E. Indian School Rd. 
Phoenix, Arizona 85016 


Store Hours: Tue-Fri 10-5:30 Saturday 9-1 
Order Line Hours: Mon-Fri 10-5:30 Saturday 9-1 


Prices reflect 3% to 5% cash discount, Product shipped in factory cartons with manufscturer's warranty. Please add 
$8.00 per order for shipping. Pricas & availability subject to change without notice, Send castiers check or 
money order...ai) otner checks will delay shipping two weeks. 


Circle 46 on inquiry card. 
Listing 2: The Apple to IBM receiver program. 


100 REM APTOIBH RECEIVING PROGRAM FOR IBM -= LISTING #2 
110 REM BY ROBERT JONES AUGUST 3, 1793 
120 | 


130 REM SOME DEFINITIONS 

140 DIM X$(2000) 

150 EFS = "£X"; REM END-OF-FILE FLAG 
160 ONE = 1 


1986 WIDTH 40 
170 ON ERROR GOTO 710 
200 OPEN "COM1:4BOO,E,7,1" AS #1 : REM SERIAL PORT 


220 CLS: LOCATE 1,7: PRINT “APPLE TD IBM TRANSFER PROGRAM": PRINT: PRINT 
230 PRINT "BE SURE THAT THE APPLE PROGRAM” 
240 PRINT “JS RUNNING BEFORE YOU CONTINUE'": PRINT 


250 INPUT "APPLE FILE NAME "FAS 
IBM-PC/XT or PC compatible 240 IF FA$ = "" THEN PRINT &1,FA$ : GOTO &60 
IEEE-488 INTERFACE BOARD 270 INPUT “ISM FILE NAME | “SFIS 
280 PRINT 
290 IF FI$ = "" THEN FIS = Fas 
300 : 


310 PRINT #1,FA8: REM TELL APPLE THE FILE TO FIND 

320 FUR J = 1 TO 75O:NEXT d 

S30 INPUT 81, NFS: REM SEE IF APPLE HAS FOUND IT 

540 IF NFë= "MF" THEN PRINT "FILE NOT FOUND...REENTER NAME": GOTO 250 
350 IF NFS = "FDUND" THEN GOTO 390 

340 GOTO 460: REM ANY OTHER RESPONSE FROM APPLE 


^ 370 : 
* Implements the entire IEEE-488 EO REM READ CILE FRUN APPLE 
standard - system controller or 390 PRINT: PRINT "READING FILE FROM APPLE . . .":PRINT 
400 I = O0: REM INITIALIZE COUNTER 
device, transfer commands and data, 410 I = I + ONE: LINE INPUT #DNE, X9(I) : IF X941) <> EF$ THEN 410 
perform serial and parallel polling. 420 INPUT # ONE, AC: REM APPLE'S CHECKSUM 
430 N= I - 1: REM DROP THE END-QF-FILE SIGNAL FROM THE LIST 


450 REM COMPUTE LENGTH FOR CHECKSUM COMPARISON 
450 PRINT "NUMBER OF LINES: "IN 


* A resident firmware interpreter 470 PRINT 

accepts Tektronix Standard Codes T M de ne 
490 PRINT “IBM LENGTH  :", 

and Formats, IEEE-488 command 500 IE = 0; FOR 1 = | TO N: IC » IC + LEN(XS(IJ): NEXT I 

mn i 510 PRINT IC 

SImormcs, and any ASCII string or 520 IF C= AC THEN 550: REM IF CHECKSUMS MATCH 

code. The interpreter routines may $30 INPUT “CHECKSUM ERROR, CONTINUE? "1CNS:IF CN$ <"Y" THEN 450 
540 : 

be called from assembly language, S50 REM SAVE FILE TD I.B.N. DISK 

BASIC, Pascal, and other languages. 550 OPEN FI$ FOR OUTPUT AS #2 
570 FOR I = 1 TO M: PRINT #2, XS(I): NEXT I: CLOSE #2 
580 : 


SP0 REM ANOTHER FILE? 


i &00 PRINT: PRINT “DO YOD WANT ANOTHE á Í 
« Supports the PrtSe (print screen) Lie IF AMBR c "y^ THEN GOTO Sa R FILE "$4: INPUT ANSS 


key, and all BASIC print statements 620 PRINT #1, "MDRE": GOTO 220 
| | 630 : 
for IEEE-488 printers. sac REM Finir iP 


&50 PRINT #1, "ND" 
&60 CLOSE 61 

: 670 PRINT: PRINT “NORMAL COMPLETION" 

* Small size - see BYTE 11/83 p.314 a END 

700 REM ERROR HANDLER 

710 IF ERR = 24 THEN RESUME; REM AVOID TIMEQUT 


| 720 PRINT “STOPPED BY ERROR NUMBER” m n 
» Uses only 16 bytes of RAM - leav- 730 CLOSE #1 -— Cp o 
ing the entire 640K memory address 740 STOP 


space open. 
Listing 3: The IBM to Apple sender program. 


* A 116 page Heference Manual 100 REM IBMTOAP SENDING PROGRAM FOR IBM -- LISTING #3 
provides a tutorial and programming EE Ier ee ee ee 
| examples for digitizing, interactive 130 REM SUME DEFINITIONS 
| i i 140 DIM X$(2000) 

bus control, bus diagnostics, and 130 EFS = "XX": REM ENP OF FILE FLAG 

many other applications. 160 DLY = 500: SHDLY = 50 : REM DELAY BETWEEN LINES AND AFTER 40 CHARS. 
170 ONE = | 
180 : 


190 WIDTH 40: GOSUB 740 
200 ON ERROR GOTO Hoo 
210 OPEN "COM1:4800,E,7,1" AS #1: REM SERIAL PORT 


+ $395 complete. There are no extra 
software or cabling charges. 220 : 


Ax , 250 REM GET FILE NAME FROM APPLE 
MasterCard or Visa telephone orders accepted 240 INPUT WI,FIS 


250 IF FIS = "" THEN GOTO 680 
260 OPEN FIS FOR INPUT AS #2 
270 ; 
. CAPITAL EQUIPMENT CORP. RGAE rain m 
490 PRINT #1, “FOUND” 
ui feerereen Wwe. Baclingnon. NEN Exit 300 | 


& all (617) 275+ [81M 310 REM READ FILE FROM I.B.M. DISK 


Ihe obo c4 draernatenad Bats Moa Lise Comp 


Listing 3 continued on page 336 
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HIGH PERFORMANCE 


INTRODUCING THE NEW Ds 2201 MULTI-MODE MATRIX PRINTER 


First there was the Datasouth character, the Datasouth DS220 addressable output. Sharp new 
D5180. The original high-perform- charges through printed copy details emerge from business charts 
ance printer. The printer that raised at speeds rivaling more expensive and graphs, and engineering 
the standards of on-the-job perform- line printers. drawings. 
ance to new heights. A tough act At 40 CPS NLQ speed, the Data- And those are just its printing 
to follow. south DS220 creates near letter quality ^ capabilities. Its fully instrumented 

And now, following in the same output with the kind of class that dashboard allows push button pro- 
tradition, is the new Datasouth might make you wonder ifitwas pro- gramming of up to fifty features for 
DS220. State-of-the-art performance, ^ duced by a daisy wheel printer. With orms control, communications and 
taken to higher levels. In a new its fine tuned 18 x 48 dot matrix, print style selection. 
3-speed multimode form. Ready to multiple fonts are produced Best of all, the Datasouth D5220 
run data, near letter quality and with the precise d required for costs much less than you might ex- 
graphics output—in a single printer. word —M applications. pect for a high performance three 

At data speed, the Datasouth And for graphics, the Datasouth speed. Go to your nearest showroom 
DS220 leaves competitors in the dust. — D5220 adds high performance styleto and run a Datasouth DS220 through 
By using high speed nd to zip popular microcomputer applications the gears. See how little it casts to 
over blank spaces and true 


ogic programs through high resolution dot ^ own three high performance printers 


seeking to print the next available in one high performance package. 


2 = , - | | " " rA j r M1 = Tii fi | 
| IN KJ | (d [I r E M y FA | |] J | FA 1 4 4 2 : hi LE F | i 
— = "à — a E - - H ig 


- Xx "s PRI N | T E R f; 


| Datasouth Computer Corporation 
Box 240947 - Charlotte, NC 28224 
| 704/523-8500 - Telex 6843018 DASOU UW 


AVAILABLE NATIONWIDE 
THROUGH OUR NETWORK OF 
SALES AND SERVICE DISTRIBUTORS 
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Circle 3 on inquiry card. 


J. FREE 
SHIPPING 


CALL FREE 
1-800- 841-2748 


COMPUTERS 


ALTOS 580-10 * à 9 4 og: * 9 » He s .$2945 
ALTOS586-10........... .$4600 
ATARI, ........ sasta os SCALL 
APPLE LOOK-A-LIKE. ..,... SCALL 
PIED/PIER (PORTABLE). . SCALL 
SANYO 550-555 


. o , -$2019 


NORTHSTAR 


ADVANTAGE > rere © pat eo . $2150 


BROTHER HRI, , 
DAISYWRITER 48K... , 

DATASOUTH 180...,,.. 
GEMNI 10X. .. 
JUKI. Lu 
OKIDATA.. 


„lali models} 
CITOH 
8510.....$345 1550. 
F10-40C PS $1050 F1055 . 
DIABLO 
.$860 630.. 
NEC 


8025 .. 
2030 ... 


820..... 


38550 ....$1689 


7710... .§1849 « + 35799 


AUTOS I sues ee eee» 
TELEVIDEO 914. 
TELEVIDEO 924 
TELEVIDEO 960........ 
TELEVIDEO 970. . 


eoo, S759 
»:235215 2. x MEME 
+» 5870 
-». $969 
$975 


LEE EL @ 2E LO 


AMDEK 300G..... 
AMDEK 300A. .... 
AMDEK COLOR I+ . 
AMDEK COLOR II+. 
B.M.C. GREEN... . 
B.M.C. COLOR .... 


RANA ELITEI.... 
ATARI 1050 ,... 


HAYS SMART MODEM.. 
SMARTMODEM 1200. . 
SMARTMODEM 1200 B. 
MICROMOCEMIIE... . 
U.S. ROBOTICS PASSWORD 


ist PLACE 


COMPUTER SYSTEMS 
13422 N. CAVECREEK RD. 


PHOENIX, AZ. 85022 
OTHER INFORMATION: 602-867-9897 


) | 
=e Fire xsriuppig a on LES ground iiy. | 


Ber caent y check or rrummy acer... al other chach) enn 
cetur shaping irio wen ks 
Prom & avmlaluity suber to change eihaut notita 


a2 k È s 


sss. $429 
.. $240 
$349 
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Listing 3 continued: 


1-0 

IF EOF(2) THEN 350 

I = I «UNE: LINE INPUT @2, 
CLOSE 92 

Naf 

REM SEND FILE TD APPLE 
PRINT 

PRINT “SENDING":N; “LINES TO APPLE . . ." 
CL = CSALIN 

IC — 0 


X€41): GOTO 330 


FOR ! <1 TON 


LOCATE CL + 1,1: PRINT "LINE BEING BENT:"$ 1: REM LINE COUNT TO SCREEN 
REM SUM NO. OF CHARACTERS 


L = LENCXGS(DD: IC = IE +L: 

FOR J = 1 TO DLY : NEXT J: REM DELAY BETWEEN LINES 

FOR K = t TU L STEP 40: 
FOR J = 1 TO SHDLY: NEXT d: 

PRINT #1, MIDS(X9(1),&, 40) 1 
NEXT K 
PRINT #1,: REM CARRIAGE RETURN TD END LINE 
NEXT I 


REM SEND END OF FILE FLAG 
FOR J = 1 TD DLY: NEXT J 
PRINT $1, "XX" 


REM SEND CHECKSUM TO APPLE 
FOR J = 1 TO PLY: NEAT J 
PRINT 41,1C 

REM ANOTHER FILE 

INPUT #1, MORES 

IF MORES < "Y" THEN GOTO 680 

GOSUB 740 : GOTO 240 : REM GET NEXT FILE NAME 
PRINT > PRINT "NORMAL COMPLETION" : PRINT 
REM FINISH UP 
CLOSE #1 

ON ERROR GOTO O; 
END 


REM TURN THE ERROR TRAPPING OFF 


REM SUBROUTINE FOR HEADING 

CLS:LOCATE 1,13: PRINT “IBM TO APPLE" : NT. : 
PRINT "WAITING FOR FILE NAME FROM APPLE . a . 
RETURN 


PRINT 


REM ERROR HANDLER 

IF ERR » 24 THEN RESUME : REM TIME-OUT ON COMI: 
IF ERR = 53 THEN PRINT W1,"NF" : RESUME 240 : 
REM OTHER ERRORS 
PRINT “ERROR "SERR:" 
PRINT #1, "ERROR 
GOTO 710 


IN LINE "tERL 
“FERR 2 REM LET APPLE KNOW 


Listing 4: The IBM to Apple receiver program. 


100 REM 1BMTOAP APPLE RECEIVING PROGRAM -- LISTING $44 
110 REM BY ROBERT JONES AUGUST 3, 1983 

120 : 

130 REM SOME DEFINITIONS 

140 DIM X$12090) 

150 SLOT = 3: REM SERIAL PORT SLOT 

160 D$ = CHRS (4) 

170 EFS = "XX"; REM END-FILE FLAG 

180 Ot = 1 

190 z 

200 LI = 748: REM LINE INPUT ROUTINE 

210 FOR I = 768 TO 812: READ X: POKE I,X: NEXT I 

220 : 

230 HOME : PRINT "IBM TO APPLE RECEIVING PROGRAM": PRINT 
240 : 

250 REM SEND FILLE NAME TO I.B.M. 

2580 PRINT “NAME OF 1.B.M. FILE »"] 

270 CALL LI FIS 

200 IF Fis s "" THEN 330 

290 PRINT "APPLE FILE NAME “ft 

300 CALL LI,FA$ 

310 IF FAG = "" THEN FAS = FIS 

320 PRINT 

$30 PRINT D9;"PRO";SLOT: PRINT FIS 

340 IF FIS = ** THEN PRINT FIS: PRINT D9;"PRSO": GOTO 780 
350 PRINT DS? "PREO" 

340 : 

370 REM GET RESPONSE FROM IBM 

380 PRINT DOs" INE":SLOT 

390 INPUT ERS: IF ERS = "FOUND" THEN 470 

400 PRINT D$1"1N90" 

410 PRINT 

420 IF ERS = "MF" THEN PRINT "FILE NOT FOUND.": GOTD 260 


Listing 4 continued on page 338 


REM 40 CHARACTERS AT A BURST MAXIMUM 
REM DELAY BEFORE EVERY 40 CHAR. BURST 


REM FILE NOT FOUND 


YOU NEED MORE THAN 
MAIL ORDER PRICES 


MICROCHARGE 


MICROHOUSE will finance 
your purchases. Buy your com- 
puters, peripherals, or soft- 
ware now—and PAY LATER. 


SALESMAN 


Don't be shocked when you 
call and hear a friendly voice. 
Our salesmen enjoy working 
with you. They also answer 
compatibillty and information 
requests, 


MICROLINE 


The first dedicated computer 
shopping center. Use your mo- 
dem to look at descriptions, 
prices, order or see what's 
available. 

(215) 868-1230 


LANGUAGES 
oo]. PAN anra osa xa $289 
GOoompülE ww... ,. 329 
BASIC Compiler .......... ,. 285 
BASIC Interpreter...........249 
COBOL...... —H— n 539 
muLISP/muSTAR ...... cana 144 
muMATH/muSIMP .......... 189 
PASCAL ols. bale csc ee eng 
RIGS ease «ane og ge th ,.95 
CBASIC Compiler........... 329 
PUNOU MIB. Fo» nla we 489 
DR-LOGO....... —— - 89 
Access Manager............ 199 
| Display Manager............ 269 


(800) 
523-9511 


215 « 868 » 8219 


BOX 499, DEPT. 100 
BETHLEHEM, PA 18016 


Circle 246 on inquiry card. 


CORPORATE PLAN 


Volume purchasers need 
SPECIAL ATTENTION. We of- 
fer research, technical support, 
and special pricing. Call for 
your account representative. 


TECHNICAL SUPPORT 


We support all products we 
sell. During our 4 years we have 
developed one of the best 
staffs in the industry. 

(215) 868-4133. 


PAYMENT 


Talk about flexible. We accept 
VISA, MasterCard, American 
Express, cash, COD's and pur- 
chase orders. And, of course 
MICROGHARGE. 


DATA/GRAPHICS 
PFS: File ...... SEYEW. s ot $95 
PFS: Raport.......ecceeeee «at? 
PFS: Graph eae es en IT 5 m o 
dBasell......... B oss d dh i 
Visifile .......... 2 co a eee Lee 
Quickcode......... sage a 178 
Infostar € v V 35 9» 9 $9 Ff 9 9 * à» €" & * * & » t 279 
FINANCIAL 
Home Acct......... —€— $3 $94 
Visicalc .......... MEE 9L 
Visitrand/Plot .............. 199 
MEPEIOIVONE Toe ccc nr ht 205 


SELECTION 


We have one of the largest 
selections in the Industry. We 


carry peripherals, software, 
and supplies for all major 
computers, 


INSTANT SOFTWARE 


We can immediately send in- 
stock software to you over the 
phone. 


FORMAT CONVERSION 


We have the capability to copy 
files and programs between 
many of the most popular com- 
puters. 


— - 


MISCELLANEOUS 
CroggifBl ke. o... orent $109 
Word & Mouse. ..... "en 
Norton Utilitias......... me n 
Password 1200 ............. 379 
Apple Cat ll ....... cece E 279 
D-Cat Modem ........... 159 
Maxell MD-1,..........seoes 29 
Maxell MD-2..... Ooi sand ees 40 
Quadboard 64K............ . 279 
CCS 132 col for IBM ......... 599 
VIBIWOTO, o oo — ' 259 
CDEX Training. .......... ERE 
BMC 12" green ......... TIEN -> 
QD] mM Call 


CROHOUSE 


Prices subject to change without notice 
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Listing 4 continued: 


430 
STOP 


"REM 
PAINT 
D-Ó 


INPUT IC: REM CHECKSUM FROM IBM 
PRINT D8;"INWO" 
S20 N = I = 1: REM 
PRINT 
540 3 

550 AL = 0 
REM 


PRINT “IBM CHECKSUM = 
PRINT “APPLE CHECKSUM = 
PRINT 

IF IC = AC THEM 680 


43 iC 


420 : 

PRINT "CHELCKSUMS DO NOT MATCH.” 
INPUT "CONTINUE ANYWAY 7°3CAS 
IF CAS = > "Y" THEN 479 
PRINT : GOTO 720 

REM SAVE FILE TO APPLE DISK 
PRINT D$; "OPEN "FAG 

PRINT DOS; “WRITE “3 FAG 

FOR 1 = 1 TŪ N: PRINT X4$t12: 
PRINT D$; “CLOSE” 

PRINT “ANOTHER FILE "j 

INPUT ANSS 


IF ANGS = > "y" THEN 230 
PRINT 


PRINT 
END 


"NORMAL COMPLETION" 


DATA 
DATA 
DATA 


Text continued from page 332: 
sending files in the opposite direction 
(outlined previously) except that the 
transmission time is about one-third 
as fast because of the delays Apple- 
soft needs to process each string 
before receiving the next one. In fact, 
if a line contains more than 40 char- 
acters, a slight delay is needed while 
the Apple's cursor returns to the left 
side of its 40-column screen. Delay 
loops (e.g., FOR] = 1 TO DLY: NEXT 
J) are inserted in the appropriate 
places in the IBM sending program. 
I have tried to keep these prograrns 
short and straightforward so that you 
can easily tailor them to your own 
needs. Presumably, similar programs 
could be written to transmit files be- 
tween different microcomputers with 
similar serial connections. 


Notes on Using the Programs 

1. Sending an Applesoft program 
to the IBM PC requires that the pro- 
gram first be converted into a text file. 
The following is a one-line routine, 
entered as line number 0 (zero), to 
save the Applesoft program in mem- 
Ory as a text file suitable for trans- 
mitting to the IBM PC. Type it in, 
then type RUN. You will be asked to 
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NEXT I 


PRINT "CHECK IBM FOR ERROR MESSAGE." 


READ FILE INTO X®(} UNTIL END FLAG 


I 1 + OE: CALL LI,XStI); IF ¥OtES < > EFS THEN 490 


ELIMINATE END OF FILE FLAG 


COMPUTE NUMBER OF CHARACTERS RECEIVED 
FOR I = } TO NIAC = AC + LEN (XS8¢T}): 


NEXT 1 


PRINT D@3;"PRO°SSLOT: PRINT ANSS: PRINT 08; "PRAO" 


REM LINE INPUT AT 768 ~ 812 (CALL 768, ANYS? 
32, 190, 222, 32, 227, 223, 162,0, 32, 117,255, 134, 253, 32,57, 213, 1655 
255,32,82, 228, 152,0, 150,2, 32, 225, 229, 160,0, 145, 255, 1455 
131, 260, 145,101, 145, 131, 200, 165, 112, 145, 131,94 


name the text file for your Applesoft 
program. 


0 D$ = CHR$(4): INPUT 
"lEXTFILE NAME ]";F$: 

POKE 33,33: PRINT D$;"OPEN"; 
F$:PRINT D$; "WRITE";F$: 

LIST 1 - :PRINT D$;“CLOSE”: 
POKE 3340: END 


Similarly, an IBM PC BASIC pro- 
gram can be saved with the "A" op- 
tion so that it is stored in ÁSCII for- 
mat instead of the tokenized form, 
e.g., use SAVE "MYFILE',A. 

2. [f you are transmitting the Visi- 
calc file from the Apple to the IBM 
PC, the direction indicator needed for 
the Apple II Plus version of Visicalc 
will cause a problem (i.e., horizontal 
or vertical movement on the arrow 
keys). This information is stored near 
the end of the Visicalc file as either 
"IX" or "X —", It must be deleted 
before you attempt to load it into the 
IBM version of Visicalc. Failure to 
delete this command could cause a 
loss of data in the cell in which the 
cursor is positioned when the file is 
loaded by IBM PC Visicalc. 

3, To transfer a random-access file, 


I suggest first converting the data in 
the random-access file to a sequen- 
tial file, transmitting the sequential 
file, then converting the data back in- 
to random-access form. 

4. The monitor routine used by the 
Apple II Plus converts lowercase let- 
ters to uppercase letters. This conver- 
sion presents a problem if maintain- 
ing lowercase is desired. One way 
around this is to write your own in- 
put routine in machine language. A 
simpler way, if you have a language 
card, is to move the monitor (and 
Applesoft) to the RAM (random- 
access read/write memory) card, 
eliminate the conversion switching, 
then run the program. On an Apple 
ll Plus with a 16K-byte RAM card in 
slot 0, these changes are accom- 
plished as follows: 


CALL -151 to enter the 
monitor 


C081 C081 read ROM (read- 
only memory) and 
write to RAM 

DOO0( DANN. 

FFFFM copy Applesoft 
and monitor to 
RAM card 

C083 C083 select the RAM 
card 

FD82: EA 

EA delete the lower- 
case conversion 

3DOG warmstart DOS 


Users who are familiar with EXEC 
files may want to create one with 
these commands in it. If you press 
Reset on the Apple, then ROM Ap- 
plesoft (with the lowercase to upper- 
case conversion reinstalled) again 
takes over. To return to the modified 
RAM monitor, just type PRINT PEEK 
( — 16256). 

5, Interested persons may want to 
add routines to handle other errors 
or long files. A large file, for example, 
could be read and transmitted in 
blocks of 1000 lines, with appropriate 
delays for loading and saving to disk 
between blocks. 

6. More memory for holding a file 
can be obtained on the Apple by 
using one of the DOS moving pro- 
grams to relocate DOS to the RAM 
card (as long as you are not using the 


Want to hook IBM? 


Terminals. Personal Computers. rations, screen management and local 
ASCII devices. Hook themallintothe or remote print functions. And, you can 
IBM world with the new AVATAR" hook the PÀ1000 to a modem for 


PA1000 Protocol Converter. remote dial-in access. 

The PA1000 provides low-cost Simple, economical access to the 
IBM 3278/2 terminal emulation and world ot IBM, just when you thought 
coaxial connection to an IBM 3274/ there was no answer. At $995, getting 


3216 cluster controller. Then, a single hooked has never been so affordable. 
keystroke switches you back into the For more information on our AVATAR 
asynchronous neal through an auxil- ^ PA1000 Protocol Converter, contact 
iary RS-282-C port to access other Avatar Technologies Inc. ' 
computer systems, publie information 99 South Street 
services or copy a screen toa printer. Hopkinton, MA 01748 

Our microprocessor-based unit Or call us at ^a 
provides user-selectable rates up to (617) 435-6872. 
9600 baud, terminal keyboard configu- 


LANAR 


Making IBM smarter since 1983. 


THM is a registered trademark of International Business Machines Carp. 
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The Fifth Generation 
language for your IBM PC 


Micro-PROLOG, the first PROLOG System for 
microcomputers, is now available for the 8088 
micros under PC OOS/MS DOS or CPMBG as 
wol as ZB0 micros under CP/MBO. 


age PROLOG i the rci nel 
g 65 as tha ane mese r thair 


years worked 40 Ei enr n computers 
: : — | Micro-PROLOG is er anur aaa EP 
retirement benelits T aes iui og baing the masi 
and complete implementation of 
The U.S. Departmani of Labor hes a Ires available hy microcomputers. 


booklet that wilt help you answer these Am computer license — Dirs 276.00 
questions and £ ioi more, Send far it today, 


| Write: Pensions, Consumer Informilon | | | cA Logic Programming Associates Lid. 
Center, Pusbio, Colorado 81008 10 Bumtwood Close, 
Poma aues mo s ar RET - 


London SW1B 3JU 


U.S. Dapartment of Labor moo PO {RF FAP LPR Ug 
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Daisy Wheel Printer 
“DISKETTES | 


BASF Diskettes at compe- = 
titive price. Call TOLL FREE * 12/14 CPS 
(800) 235-4137 for prices and * 10/12/15 Pltch 
Information. Visa and Master  Parallsl interface 


— 3395 


* Dynax ith pd cos $CALL 
| « Silver Read EXP 550 Daisy Wheel .$595 
PACIFIC « Brothar HR-1 Daisy Wheal 16 cps. —..$545 
EXCHANGES « Dalsywriter 2000 w/48K $1095 
100 Foothill Blud eC, (toh F-10 40 eps $1195 
San Luis Obispo, CA a Quma Sprint 11 Daisy Wheel 40 ops... $1395 
9.34011. (In Cal call 
(ROS) 54,4 1017 ) | MICRO MART 
; 8764 Complex Dr., San Diego, CA 92123 


GE (619) 268-0169 m 


Circle 241 on Inquiry card. 


wabash 


Flexible Diskettes 
6 Year Warranty - 100% Certified 


DEL THEN PRICES 
BULK 
BU. = $140 Sach 


LC NETWORK us = -i 
LINE FILTER IN sp m 


Model C-5$19-L1 EMURFI filter protects 
against high energy transients. , .vuristar 
clamps higher voltages to safe 
lavels...Max Rating: 15 A, 125 VAC, 
1875 Watts continuous duty. . $97.50. 


— a- i uo 
San Spe 


aoe 
wi um a 


Free shipping in continental USA Call for 
quan!ily discounts We accepi money orders, 
» W. MILLER centind chacks VISA and MasterCard Personal 


DIVISION/Bell Industries dnm tit 7 nd 
19070 Reyes Ave., Rancho == | Software Services" 
Dominguez, CA 90224 ES (328 - 28M SL 8. Sulle H 
i i Fargo, ND 58 
(213) 537-5200 |.  1-B800-83 4-2248 


Circia 255 on Inquiry card. Circles 336 on inquiry card, 


each 5500 dli eacn | 


RAM card for the monitor modifica- 
tion mentioned in #4). A file as long 
as 35K bytes may be transmitted in 
this manner. Ordinarily, 50K bytes of 
memory are available to IBM PC 
BASIC with this program in memory 
if 96K bytes or more are installed in 
the IBM. So the Apple's memory size 
is the limiting factor on the maximum 
file (or segment) size that can be 
transmitted. Remember that a 35K- 
byte Apple file shows up as a 142- 
sector file on a catalog of an Apple 
disk. 

7. Although a bps rate of 4800 is 
used in the programs listed here, the 
Apple-to-IBM transfer could run at 
9600. The 4800 limit is imposed by 
the rate at which the Apple II can 
receive data using these programs. If 
the few minutes of speed gain from 
the Apple to the IBM is worth the 
time spent setting up the Apple serial 
card for the faster bps rate, then the 
IBM receiving program could use a 
9600 (instead of a 4800) bps rate in the 
OPEN statement. However, you 
would have to reset the Apple serial 
card to 4800 again if you were going 
to pass programs from the IBM to the 
Apple. The constant switching of bps 
rates is probably not worth the effort 
unless it can be done within the Ap- 
ple programs themselves. The 
manual for the serial card that I use 
does not explain how to do this on 
the Apple. 

B. Because Applesoft does not have 
a LINE INPUT statement (which 
allows commas and semicolons to be 
included in a string being read), both 
Applesoft programs use a short ma- 
chine-language routine (located at 
768 decimal) to simulate LINE IN- 
PUT. The routine used here is slight- 
ly modified from "The Penultimate 
Input Anything Routine" by Peter 
Meyer, published in Call—A.P.P.L.E, 
In Depth 1: Al About Applesoft, a 
publication of Apple Pugetsound 
Library Exchange, 21246 68th Ave. 5., 
Kent, WA 98032.m 


Robert Jones (7 Lexington Rd., Sarmtoga Springs, 
NY) has been using an Apple H Plus since 1979 and 
an IBM PC since early 1983 for statistical analysis, 
financial modeling, and development of simulation 
models of economic and socia! systems in BASIC and 
FORTRAN, 


| mwtoo20s DSIDD 


$229 
| PANASONIC. JA 551 $199 
| SHUGART SA-455 half-high $219 
TEAC FD- 55B Slimline $229 
MAYNARD ELECTRONICS 
Floppy Disk Controller $169 
FDC w/Par. Port $219 
FDC w/Ser Port $239 
SANDSTAR SERIES CALL 
Quadboard: PPS SP,C/C,Mem + s/w 
64K ...... $279 384K..... , $549 
OK. àbbuaó$506€9)eet?usn92^:9?1502928220 $235 
Quad 512+ SP,Mem with s/w 
64K ...... $249  512K...... $639 
Quadbeard Il-2SP, C/C, Mem + s/w 
64K...... $279 256K .. . $429 
QUadGoIOP. rrr rana . CALL 
A'S RESEARCH 


MegaPlus i! 4-Funct 64K --s/w $279 


6-Pack 5-Funct 64K + sw $279 
TRAP HES RE VU M $135 
TECMAR 

Graphics 720 x 40016colors CALL 
HERCULES 

Hi Res Graphics 720 x 384, 
Re OH VN Wed be vce es Sem $359 
FREDRICKS ELECTRONICS 
COLORPLUS 640 x 200, 

16-Color + s/w......... TED xi 
AMDEK 

MAI Graphics 640 x 400 $479 
MICROLOG 

Baby Blue ..... LE ire s... CALL 
Baby Talk... eene CALL 
USI 

Multidisplay ...............- $395 


ANY PRODUCT NOT LISTED? CALL 


Seer 
(603)889-0666 


——— ee Sms OOO — M———————————M———— 
Alt products usually In atock for immediate shipment and carry fuil manufacturers’ meray, a subject to change — this ad prepared two months In advance. You 
$ 3%. Visa, MasterCard add TS EA shipping & ins 3". 0 


OF NEW ENGLAND INC. 
101 Elm St., Nashua, NH 03060 


et the lowsal price. We honor personal che 
5.00 min. for small itams and 
number prior ta returning any material. 


Apple ts a trademark of Apple Computers Inc. IBM is a trademark of IBM Corp. 


cks — allow 10 days to cent COD up to 
min far monitors, printers, etc. APO & FPO orders add ose, EEA phone number. Call 
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HARD DISK - IBM-PC & XT 


MOUNTAIN — External Syst. 


5MB....$1539 — 10MB....$1839 
15MB....$2309 20MB.... $2549 
MAYNARD.............0... CALL 
TALLGRASS o.n. .. CALL 


at 


HATA Par....$599 Sar...... $699 
HR-15 Par.... $489 Ser...... $529 
ata a, ee »-++ CALL 
DYNAX 

DX-15 Par anon $469 Ser. TERE) $499 
C-ITOH 

STARWRITER A-10 CALL 
STARWRITER F-10 P or S $1149 
PROWRITER 8510P $399 


PROWRITER 8510 SP 180 CPS $649 


PROWRITER2 1550 P $690 
Siti" MICRONICS 

Gemini 10X ... $299 15X... $399 
Deita 10.......... TO A. 3 $499 
OKIDATA 

02A..... .CALL — 83A......CALL 
84P 84S 

92P 925 

93P 935 

NEC 

3510..... $1485  7710..... $1995 
3515..... 87479 7715..... $2039 
3590 ..... $1575 7720..... $2495 
3550..... $1799 7730..... $1995 
2000 Series ....... ccs». CALL 
TOSHIBA 

PFIJOB due ries oc *eerese¢ees 51549 
IDS, DAISYWRITER. 4€ 8951 ,CALL 
SILVER-REED 

EXP 500 Par.. $429 Ser..... . $459 
EXP 550 Par., $639 Ser...... $679 
EXP 770. .... CALL 


y 7M 


| MONITORS 
AMDEK Erg 
Video 310A 
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SERVICE 
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Word Perfect$329 WordStar CALL 
DBase ll. . . .$399 VisCalc.....$189 
Multiplan. . .$195 Muitimate. . .$32 
MICROSOFT WORD........ 1s 27 


AND MORE — — 
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CANADIAN 
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MICROCONTEXT INC. 
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MONTREAL 
QUE H2V4P2. 


(514) 279-5114 


PLEASE . 
(800)525-5012 | 
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THOUSANDS OF _ 

OFTWARE PROGRAM 
ARE GATHERI 

IN NEW ORLEANS. 


SOFTCON 


TUESDAY-THURSDAY, FEBRUARY 21-23, 1984, SUPERDOME, NEW ORLEANS 


(f you buy or specify a lot of software for your company, You can learn more in one or two days from the experts at 

government agency, or educational institution, attending Saltcon than you could in months by reading trade journals or 

Softcon—the international tradefair and conference for the listening to salesmen. You'll see, try out, and compare brand 

software industry in New Orleans—will be the most productive new software which expands and increases the user-bility and 

and profitable trip you'll make this year. productivity of your existing hardware, and you'll meet new 
vendors. 


Nearly 600 different software companies using 1000 displays 

have filled the massive (400,000 square foot) Louisiana Registration is $30 for exhibits only and $195 for admission to 
Superdome in New Orleans to showcase over 12,000 software exhibits and the conference program. For complete 

products. These companies will use Softcon to unveil some of information about attending or exhibiting, call or write 

(he most revolutionary new software products in the industry's Northeast Expositions, 822 Boylston Street, Chestnut Hill, 
short history. More than 70 seminars, panel discussions, Mass. 02167. Tel 617-739-2000 or 800-841-7000. Because it's 
forums and workshops, presented by the world's most carnival season, hotels are filling fast, so call today. 

renowned computer authorities will update you on the newest 


products and industry trends. SO FTCON EXH IE TORS 


AS OF DECEMBER 1 1883. BCs ARE BEING CONFIRMED DAILY, 
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A Low-Cost, Low Write- 
Voltage EEPROM 


Seeq Technology's $10 EEPROM can be programmed in your 
computer with simple and inexpensive circuitry 


If you need nonvolatile memory, a 
PROM (programmable read-only 
memory) gives you what you need at 
low cost. Unfortunately, you can pro- 
gram a PROM chip only once. It is 
possible to reprogram EPROMs (eras- 
able PROMs), but first they need to 
be erased with expensive ultraviolet- 
light devices. EEPROMs (electrically 
erasable PROMs) do not need ultra- 
violet light. Instead, they are erased 
and reprogrammed with high volt- 
ages (usually between 20 and 30 
volts). But another problem arises 
here—if you want to reprogram the 
EEPROM, you have to remove it from 
your circuit and put it in a special 
EEPROM “burner” that has the 
proper voltages. This happens 
because most personal computers 
don't have power supplies with 20- 
to 30-volt (V) ranges. You can, of 
course, build a burner into your com- 
puter, as Louis Wheeler did in "The 
Practical EEPROM" (July 1983 BYTE, 
page 460). 

But what a chore. It would be 
much easier if you could program the 
EEPROM without such high write- 
voltages and without taking the 
EEPROM out of your computer. With 
that capability, you could easily store 
programs or data in your computer 
indefinitely. 

Fortunately, Seeq Technology of 
San Jose, California, has created such 
an EEPROM—the 52B13, part of the 
S2BXX family of EEPROMs (or 
E*ROMs, as Seeq calls them). The 
52B13 is programmed with a TTL- 
level voltage and, on top of that, costs 
only about $10. I paid $6 for a 
preproduction sample chip, which is 


by Joe D. Blagg 


a tenth of the cost of the Intel 2817 
EEPROM. 


Simple Interfacing 

The 52B13 is a 2K by 8-bit EEPROM 
that is pin for pin compatible with the 
popular 2716 EPROM as well as the 
6116 static RAM (random-access read/ 
write memory). 

Since my Z80-based personal com- 
puter uses 6116 static memory, I was 
able to plug the 52B13 into one of the 
24-pin memory sockets. I needed to 
make only one small circuit change 
to create a 10-millisecond (ms) write- 
enable (WE) input to the 52B13. To 
create the WE signal, I "stretched 
out" the write signal from the pro- 
cessor with a monostable multivibra- 
tor or "one-shot," as it is commonly 
called. 

The read cycle of the 52B13 does 
not require any special circuitry. Even 
with a 4-MHz clock rate, the 52B13 
needs no wait states, because it 
boasts a 250-nanosecond (ns) maxi- 
mum read access time (some ver- 
sions are rated for 350 ns). The 
number of read cycles is unlimited, 
but the number of write cycles is 
limited to 10,000 per byte. As you 
might expect, a write cycle is much 
slower than a read cycle. The limita- 
tions for writing to the 52B13 are a 
small price to pay, though, for the ad- 
vantage of nonvolatile memory. 


The Circuit 

The 52B13 needs proper address 
decoding, as any memory chip does. 
My computer decodes addresses 
with a 74L5138 decoder/demulti- 
plexer, as figure 1 shows. Each of the 


eight output lines of the decoder goes 
to the different chip-enable inputs of 
the separate 2K memory devices. 

The 74L5123 one-shot stretches out 
the WR signal from the Z80 micro- 
processor to 10 ms because the WE 
input of the 52B13 must remain low 
during the 10-ms write cycle. (By the 
way, the 10-ms time is a nominal 
period that may actually be anywhere 
from 9 ms to as long as 70 ms. If you 
need a faster write time, Seeq has a 
higher-performance version, the 
52B13H, that can be programmed in 
1 ms.) The resistor-capacitor com- 
bination causes the one-shot to stay 
on for 10 ms. The entire chip could 
be cleared in a single step, but with 
the 52B13 this requires a +15- to 
-*22-V pulse. I did not experiment 
with this feature of the device. 

Switch SWI lets you protect the 
EEPROM from accidental writing. 
The switch should be closed when 
you're programming the device and 
open after you have finished writing 
to it. 


Programming the 52B13 

Programming the 52B13 is simple. 
After constructing the circuit shown 
in figure 1, I used BASIC commands 
to put data into the 52B13 and then 
checked to see if 1 was successful. it 
was a pleasure to see the EEPROM 
and its support circuitry work the 
first time. But why not, since the in- 
terface is so simple? Turning the 
power on and off did not change the 
contents of the EEPROM. All seemed 
to be well. 

Then I tried to change one of the 
memory locations that I had previ- 
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Figure 1: A schematic of the 52813 EEPROM circuit. The EEPROM ts decoded the same as the other 2K by 8-bit memory blocks. A one-shot 
provides the 10-ms write-enable pulse needed for the EEPROM to be programmed. 


Listing 1: This BASIC routine moves data 
from RAM to the EEPROM, 


100 REM ** EZROM PROGRAMMER ** 
110 REM 

120 REM D = STARTING ADDRESS OF 
130 REM DATA TO PROGRAM, 

140 REM N = NUMBER OF BYTES - 1. 
150 REM P = E2ROM STARTING ADDRS. 
160 REM 

170 LET D - 0 

180 LET N = 2047 

190 LET P - 14336 

200 REM 

210 FOR I =D TO D+ 

220 IF PEEK (P) = 255 THEN GO TO 260 
230 PIKE P, 255 

240 FOR 0 = 1 TO 2 

250 NEXT J 

260 POKE P, PEEK (1) 

270 NEXT I 

280 REM 

290 PRINT "DONE" 

300 STOP 


ously put data in using POKE. To my 
dismay, the memory-byte contents 
did not change. That is when I 
learned that, unlike with the 2817 
EEPROM, you cannot write to a 
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memory address in the 52B13 until it 
is first erased, which you do by 
writing all logical highs to the ad- 
dress. When you first get the 52B13, 
you'll notice that all bits have already 
been set to a logical high state. 

I wanted to try programming the 
full 2K bytes, so I wrote the program 
in listing 1. The routine first checks 
to see if the byte is cleared before at- 
tempting to write the data. The 
FOR. . . NEXT loop at lines 240 and 
250 provides a time delay before the 
next POKE statement is executed; 
this delay permits the WE signal to 
time out before another byte is writ- 
ten. The entire 2K-byte transfer takes 
about 150 seconds to execute. 


Conclusion 

My original reason for using the 
52B13 was to store a text-editing rou- 
tine in my personal computer as a 
resident program. Now that I have 
some experience with the 52B13, I am 


looking forward to adding a host of 
resident utility programs to my 


system. 
The age of the EEPROM seems to 


be upon us. Major advances in the 
last year have made them a cost- 
effective alternative to EPROMs in 
many areas. We can expect to see 
more and more of them in the 
future. E 
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People are 


Friday 


Friday! is the new electronic 
file handling system that has become 
an instant best-seller because it’s 
so revolutionary. 

Within two weeks, it broke into 
the Top 20 on the sales chart of Softsel, 
one of the country’s leading computer 
software distributors. 

And it’s now well on its way to 
the top. 


The Friday! phenomenon 
is simple. 


Friday! uses simple menus and talks 
to you in plain English, so almost anybody 
can use it. 

It's great for sales and commissions, 
clients and portfolios, mailing lists and 
labels, invoices, inventories, paychecks, 
reports and more. And it works with other 
microcomputer software like 1-2-3" and 
dBASE II? (our own advanced database 
management system). 

It comes with a complete, step-by-step 
tutorial, but you can set up an "electronic 
file" without even looking at the manual, 
then use it at the touch of a few keys. 

Friday! finds any filed information in 
seconds. Computes totals, subtotals, com- 
missions, etc. Prints form letters and 
mailing labels. Gives you quick reports 
from all or part of a file with a few key- 
strokes. Or if you need a special report for 


Circle 30 on Inquiry card. 


oing for 


! like there's no 
tomorrow. Emu 7. 


your bank or board of directors, just "paint" 
the format on your screen, then have 
Friday! do all the work. 

And while Friday! does more than file 
handling systems selling for as much as 
$495, it's yours for just $295 (suggested 
retail price)! 

For more information, contact 
Ashton-Tate, 10150 West Jefferson Boule- 
vard, Culver City, CA 90230. (800) 437-4329 
ext. 202. In Colorado, (303) 799-4900. In the 
U.K., call (0908) 568866. 

Or for the name of your nearest 
dealer, just call 1-800-4-FRIDAY, ext. 202. 


ASHTON ‘TATE 


t Ashton: Tato 1983. Priday! is a trademark and dBASE l1 la a registered 
trademark of Ashton- Tate. 1-2-3 i a trademark of Lotus Development Corp 
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Foot Control 


Adding a foot-operated Control key 
to your keyboard simplifies control sequences 


Wordstar is a nice piece of software, 
but its nifty editing features are ham- 
pered because you must use too 
many simultaneous key strokes or 
control characters to implement the 
features. You generate them either by 
simultaneously pressing the Control 
key and a particular alphabetic 
character, by selecting from a group 
of additional keys with dedicated 
editing functions, or by using a 
mouse. 


by Dennis M. Pfister 


These methods work, but they all 
have one serious deficiency: they re- 
quire you to move your hands from 
the standard typing position. This is 
inefficient and provides you with 
more opportunity for error. 

I thought that there must be a 
better way. I had done a considerable 
amount of commercial sewing, where 
a foot switch is used to free the 
operator's hands, so I decided that 
this approach might be just the 


KEYBOARD MATRIX 


CONTROL 
KEY 


FOOT SWITCH 
CONTROL KEY 


Figure 1: A schematic of a typical keyboard matrix showing a foot switch Control key addition. 
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thing. This idea developed into what 
I have termed Foot ^ Control, which 
is an inexpensive (less than $40) solu- 
tion for relief from all those contro! 
characters. 


What Does It Do? 

Foot^Control gives you an addi- 
tional Control key that is located on 
the floor and operated by foot. This 
allows your hands to remain in the 
standard typing position. You gener- 
ate a control character by pressing the 
foot switch and then typing the 
desired character key. It can also be 
used as a duplicate ESCape key for 
software requiring large numbers of 
ESC sequences. 


What You Need 

The only parts required are a rea- 
sonable quality foot switch with a set 
of normally open contacts, a phone 
jack and plug, and a length of two- 
conductor wire. The length of wire is 
determined by where you intend to 
locate the foot switch. The plug and 
jack are necessary only if you want 
to be able to remove the foot switch. 

I have used many types of foot 
switches and found that the heavier 
commercial-grade units tend to stay 
in place on the floor better than the 
cheaper ones. Second-hand switches 
from old office equipment work 
especially well. They also provide a 
better feel and will allow you to rest 
your foot on them without accidenta] 


ATTACH FOOT SWITCH HERE 


{TEST FOR SWITCH SUITABILITY 


AT THESE POINTS) 


Figure 2: A diagram of a foot switch Control key. 


closure. I think that the ability to rest 
yaur foot on the switch is a must for 
anyone engaged in long word-pro- 
cessing sessions. 

Wire can be anywhere between 18 
and 24 gauge and should be stranded 
to ensure flexibility when routing the 
cable underneath your workstation. 
Stranded wire also provides greater 
resistance to breakage due to flexing. 

If you decide that you want to have 
the capability of plugging and un- 
plugging your foot switch from the 
keyboard, choosing the right plug 
and jack is almost purely a matter of 
aesthetics. Voltage and current levels 
associated with keyboards generally 
are 50 low that they can be dis- 
counted in the selection criteria. Just 
choose the plug and jack combina- 
tion that provides the easiest mech- 
anical installation. 


The Installation 

Keyboards are usually nothing 
more than switches grouped in 
matrix fashion (see figure 1). Your in- 
stallation goal is to provide yourself 
with a duplicate Control-key switch 
wired in parallel with the existing 
keyboard Control-key switch. This 


allows you to use either the normal 
keyboard Control key or the foot 
switch as the Control key. Adding 
"pedal power" to your system re- 
quires only that your keyboard be of 
the mechanical-contact type and not, 
for instance, the capacitance type. 
There are ways to add the foot- 
control feature to capacitance-type 
keyboards, but the solutions are sys- 
tem-dependent. You will find that 
most systems are of the mechanical 
type. Write me if you have a capaci- 
tance or other type; I'll try to help. 

The easiest way to check whether 
your system or terminal is suitable for 
conversion is to turn off the power, 
open the keyboard enclosure, and 
find where the Control-key terminals 
are soldered into the keyboard 
printed-circuit board (see figure 2). 
Using an ohmmeter, connect the 
probes across the two contacts asso- 
ciated with the Control-key switch, 
press the Control key, and see if there 
is a meter deflection with each press- 
ing of the key. If so, your keyboard 
is suitable. 

The only thing that remains to be 
done is the soldering of a wire from 
each contact of the Control key to the 


jack contacts. If you decide not to use 
à plug and jack, wire directly from 
the keyboard Control-key switch con- 
tacts to the foot switch. Be careful not 
to apply too much heat to your key- 
board because it is easy to damage 
the keyboard printed-circuit board. 
Mount the jack on the keyboard case 
and reassemble the keyboard en- 
closure if required. Wire up the foot 
switch to the plug and insert the plug 
in the jack. 

Plug in your foot switch, invoke 
Wordstar or whatever word pro- 
cessor you are using, and get ready 
for a new adventure in word process- 
ing. Now, whenever you need a 
Control key, just press the foot switch 
and the appropriate key. If you are 
like me, you will never go back to 
hunting for that keyboard Control 
key again. ] also can guarantee that 
the addition of this foot switch will 
generate considerable comment and 
speculation from the uninitiated. m 


Dennis M. Pfister (POB 1248, San Luis Obispo, 
CA 93406) is MIS manager at TRW Inc. He holds 
a B.S, degree in mathematics/computer science and 
is interested in motion control, electronics, com- 
puters, and music. 
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Years of research, development, and 
field testing have resulted in the 
most extensive statistics and graph- 
ics database’program specifically 
designed for the personal computing 
environment. STATPRO ™ provides 
the data analysis capabilities and 
flexibility previously available only 
on a large computer. Researchers, 
business professionals, and other 
data analysts will welcome the 
breadth vet pray of this pro- 
gram! STATPRO requires no pre- 
vious computer experience, no 
special command language. Single 
keystrokes access all of the data man- 
ipulation, statistics, and graphics 
power of STATPRO. 


STATPRO allows easy access to its 
extensive numerical data 
capabilities. 

The strength of STATPRO is found 
in the functions of its user friendly, 
menu-driven database. You can 
easily learn to enter and edit, 
manipulate, transform, and print 
out data. STATPRO's searching 
capabilities allow these functions to 
be performed on all your data or a 
user defined subset of your data. 


Statistics Modules Menu 


A) DESCRIPTION 
B) REGRESSION 
C) ANOVA 

D) TIME SERIES 

E) MULTIVAR 


(ESC)) Exit to Master Menu 
Choice - )| | 


Transformations and over 400 
conversions are available. You can 
place the results of these transfor- 
mations into the same field or any 
other field in STATPRO's database. 


The most comprehensive 
statistics arid graph 
ever developed for, 


ICS 


STATPRO offers a comprehensive 
collection of statistical procedures. 
The statistics component of 
STATPRO contains a multitude of 
paoue grouped into the fol- 
owing modules: 
Descriptive: Contingency analysis, 
cross tabulation, normality tests; 
descriptive, comparative, range and 
non-parametric statistics. 
Regression: Linear, non-linear, 
stepwise, and multiple regressions; 
residual analysis and statistical 
matrices. 
Analysis of Variance: Single and 
nested classifications, two and three 
way equal and unequal a size 
and non-parametric ANOVA. 


Time Series: Moving averages, 
multi-stage least squares, titted 
polynomials and trig functions, 
additive and multiply forecasting. 
Multivariate: Principal components, 
factor, orthogonal factor, oblique 
factor, pair-weighted cluster, dis- 
criminant function, multiple con- 
tingency, and canonical correlation 
analysis. 


STATPRO provides graphic 
representation of your data in 
minutes. 

STATPRO graphics plot ail the 
results of your STATPRO statistical 
analyses including scatter, triangle 
regression, and box plots; pie- 


and sophisticated 
database workstation 
the personal computer. 


charts, histograms, and dendo- 
grams. Further, with STATPRO you 
can custom edit with any of four 
Character sets from the keyboard. 
You can also edit using paddles, 
joystick or special graphics com- 
mands. Mix text with data fields. 
Place multiple plots on each screen. 
Define your axis limits. 


You can save m graphics on a 
disk for a multiple color "slide 
show" presentation, or print them 
out through a variety of compatible 
printers. 


STATPRO documentation wraps 
up the package. 

Although STATPRO software is 
essentially self-documenting, com- 
plete print documentation is pro- 
vided. This includes a walk-through 
Introductory Tutorial, a Menu 
Chart, and a comprehensive 

User's Guide for each STATPRO 
component. 


STATPRO currently runs on all 
versions of the Apple® II, Apple ///, 
and IBM® Personal Computers. 


To find out more about Statpro: 
The Statistics and Graphics Data- 
base Workstation, contact your 
local dealer, or 


Call us toll-free at 


800-322-2208 
In Massachusetts call (617) 423-0420. 


You can also call us toll-free for 
information on corporate purchase 
through our National Account 


Program. 


Statler Office Building 
20 Park Plaza, Boston, MA 02116 


| T y Wadsworth Electranic 
J Publishing Company 


STATT'RO is a trademark of Wadsworth Electronic PENANO Gramm. Appir isa eed trademark of Apple Computer, Inc. IBM is a registered trademark 
of International Business 
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Inside a Compiler 


Notes on Optimization and Code Generation 


A look at Pascal/MT+86 and Pascal-86 shows you 
how to evaluate these and other compilers 


As compilers for microcomputers 
proliferate, an understanding of how 
those programs work can prove valu- 
able to high-level-language program- 
mers. Examining compiled code, for 
example, can help you pinpoint sub- 
tle programming errors, and it opens 
the door to speed improvements in 
time-critical program sections. An ex- 
amination of two compilers—Digital 
Research’s Pascal/MT + 86 and Intel's 
Pascal-86—illustrates how compiler 
optimization and code-generation 
schemes affect compiler perfor- 
mance, but first let's consider com- 
pilers in general. 

Compilers are relatively new to 
microcomputers. Early microproces- 
sors, such as the 6502, were pro- 
grammed mostly in assembly lan- 
guage or BASIC. The advantage of as- 
sembly language is performance—as- 
sembly-language mavens have 
managed to make even rudimentary 
processors such as the 6502 perform 
impressive tasks. Of course, the dis- 
advantage is that it is very difficult to 
write new assembly-language pro- 
grams, and it’s even more difficult to 


by Kaare Christian 


rewrite or reuse existing programs. 

Programming in BASIC is the other 
extreme. BASIC is easy to learn and 
easy to use for simple tasks because 
it is interactive. However, interactive 
languages are very slow because each 
statement in the language must be 
evaluated and interpreted on the fly 
as the program runs. 


Programs written in 
compiled languages are 
easier to understand 
and modify than those 
in assembly language. 


More and more people are using 
compiled languages for program- 
ming microcomputers because such 
languages avoid the difficulties of as- 
sembly and interpretive languages. 
Numerous compilers are available for 
microcomputers. There are compiled 
versions of BASIC and Pascal for 
microcomputers as well as compilers 
for languages such as C, FORTRAN, 


COBOL, and PL/I, which originated 
on larger computers. 


Compilers 

First, let's note some of the 
strengths of compiled languages, 
Compiled languages are easier to 
learn and more universal than are as- 
sembly languages. These features are 
important because there are too few 
programmers today. Programmers 
should learn generally useful tools, 
such as compiled languages, rather 
than special-case tools, such as 
machine-dependent assembly lan- 
guages. In addition, programs writ- 
ten in the better compiled languages 
are easier to understand and modify 
than are programs written in assem- 
bly language. These factors are im- 
portant because many programs are 
maintained by a number of people 
over a long period of time. 

Another compiler advantage is that 
programs written in compiled lan- 
guages execute much faster than do 
those written in interpretive lan- 
guages, and speed is one of the major 
factors that determine what problems 
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a computer can solve. Numerous 
problems cannot be solved effective- 
ly in interpretive BASIC because it is 
hundreds of times slower than are 
the better compiled languages 
(reference 2). 

If compilers offer so many advan- 
tages over assemblers and inter- 
preters, then why aren't compiled 
languages more comunon in the 
microcomputer world? Unfortunate- 
ly, many of the early microproces- 
sors, such as the 6502, are unsuitable 
for use with compiled languages. In 
particular, the limited stack and lack 
of 16-bit arithmetic on the 6502 make 
it hard to write a good compiler for 
that machine. Just five distinct high- 
level languages for the Apple II— 
Pascal, FORTH, BASIC, Sweet 16, 
and FORTRAN—are available, ac- 
cording to a BYTE article by Jim 
Gilbreath and Gary Gilbreath (ref- 
erence 2). It is not known how many 
of these languages are compiled, but 
from the fact that these languages are 
between 10 and 200 times slower than 
6502 assembly language, it is ap- 
parent that the 6502 is not the 
machine of choice for high-level lan- 
guages. 

On machines such as the 280, it is 
possible but difficult to write com- 
pilers, A dozen high-level languages 
for the Z80 were cataloged in the 
Gilbreath article: Coral, FORTRAN, 
PL/I, C, BASIC, ZSPL, Pascal, PLMX, 
Ada, FORTH, APL, and COBOL. 
The fastest of these are just twice as 
slow as 230 assembly language, and 
an astonishing 35 high-level-language 
implementations on the Z80 are with- 
in a factor of 10 of Z80 assem- 
bly-language speed. The newer 
microprocessors are much more 
promising. The 8086, the 68000, and 
the NSC16032 all offer features that 
make compilers relatively easy to 
write, 

Compilers on the 8080 produce 
code that is, at best, about twice as 
slow as code written in assembly lan- 
guage. In articles by Jim and Gary 
Gilbreath, BYTE recently bench- 
marked a wide variety of systems and 
languages by comparing their perfor- 
mances in the Sieve of Eratosthenes, 
a method for finding prime numbers 
(see references 1 and 2). The advan- 
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tage of the Sieve of Eratosthenes 
method over more obvious ap- 
proaches is that the Sieve can find 
prime numbers without using multi- 
plication or division. The results of 
the Gilbreath benchmarks indicated 
that the assembly-language version 
of the Sieve running on the Z80 was 
twice as fast as the fastest compiled 
language and about four to eight 
times as fast as the more typical com- 
pilers. The bottom line for compiled 
languages on the rudimentary micro- 
processors is that they are much 
easier to use than assembly language, 
but they produce code that is 
significantly slower than hand- 
written assembly code. 

On machines that more efficiently 
support compiled languages, there is 
a much smaller performance penal- 
ty for using a compiled language in- 
stead of assembly language. But just 
how much of a penalty? Several 
methods exist for discovering just 
how much performance is sacrificed 


Compllers avoid the 
difficulties of assembly 
and interpretive 
languages. 


when you use a compiler rather than 
an assembler. One technique is the 
benchmark. 


Benchmarks 

The Gilbreath benchmark mea- 
sured the speed of a large assortment 
of high-level programming languages 
running on a variety of machines, 
from microcomputers to mainframes. 
The results of this and other bench- 
marks provide useful information for 
people who are evaluating compilers. 
Many of the more popular languages, 
such as Pascal, are available from 
several different companies, and the 
Gilbreath benchmark results provide 
a direct comparison of competing 
products. 

Most benchmark authors are very 
careful to point out that the results of 
a single benchmark, or of bench- 
marks in general, should not be over- 
stated. Numerous factors should be 


considered when choosing a pro- 
gramming language and implemen- 
tation. Among them are the features 
of the language, the documentation 
for the language, and the availability 
of programmers already skilled in the 
language. Add to that the available 
tools for the language, the availabili- 
ty of the language for the target com- 
puter system, and any extensions to 
the language that might be useful in 
your application, 

In the Gilbreath benchmark 
results, the enormous range of per- 
formance of the various languages 
and computers is striking. One might 
expect that a version of the Sieve 
written in assembly language for the 
IBM 3033 would be 400,000 times 
faster than a version written in BASIC 
for the PET. But why is an assembly- 
language version on the Z80 twice as 
fast as a CBBÜ version on the Z80, 
which in turn is twice as fast as an 
Aztec C version on the Z80, which in 
turn is twice as fast as Whitesmiths' 
Pascal on the Z80? 

Benchmarks tell us which lan- 
guages are fast and which are slow 
at performing the benchmark task. 
From a pragmatic point of view, a 
user cares only about performance, 
not about how that performance is at- 
tained. But from an inquisitive point 
of view, it's interesting to see what 
compilers do to achieve their level of 
performance. 


Examining Code 

Most compilers provide a feature 
that enables programmers to examine 
the code they are producing. Typical- 
ly, these compilers enable you to 
create a listing file that contains the 
original source code interspersed 
with the assembly-language code 
that the compiler produced. On 
systems that lack an explicit code- 
examination feature, you can examine 
the code by using a program debug- 
ger ot a separate disassembler pro- 
gram, but in that case even more 
sleuthing is necessary. If you plan to 
rely upon a compiler, it is certainly 
best to use one that shows you its 
code sa that you can tune perfor- 
mance when necessary, verify correct 
operation, etc. Convenient access to 
generated code is one of the most im- 
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portant features of any compiler. 

Compilation usually consists of 
two separate parts: analysis (often 
called syntax analysis) and code gen- 
eration. The analysis section 
deciphers (understands) your orig- 
inal program; the code-generation 
section actually creates the machine- 
language output. Syntax analysis is 
one of the better-understood tech- 
niques in computer science, whereas 
code generation remains a black art. 
Because each computer has a unique 
instruction set, it is necessary to 
rework (and rethink) the code-gen- 
eration part of a compiler each time 
the compiler is transported from one 
machine to another. Why does one 
compiler produce faster code than 
another? Although there are no 
simple answers, two basic reasons 
emerge: (1) compilers use different 
schemata for code generation, and (2) 
compilers perform varying amounts 
of optimization on their code. 

A compiler's schema is its basic 
philosophy of code generation. The 
schema dictates what code is gen- 
erated for each feature in the high- 
level languages. 

Assembly-language programs are 
usually faster than high-level-lan- 
guage programs because the assem- 
bly-language programmer can adjust 
the code to fit the circumstances 
more flexibly than can a compiler. 
Human coders can understand pro- 
grams, whereas compilers merely 


translate programs. Experienced pro- 


| grammers usually can tell what's im- 


portant in a program, which often 
enables them to apply shortcuts that 


| improve performance at the expense 


of generality. 

To improve their code, compilers 
usually perform optimizations. By 
optimizing, compilers can produce 
code that approaches the speed of 
code produced by an assembly-lan- 
guage programmer. 

In order to actually examine these 
two aspects of code generation 
(schemas and optimization), I wrote 
the Sieve of Eratosthenes algorithm 
in "pure" Pascal. I chose Pascal 
because several Pascal compilers are 
available in the Rockefeller University 
laboratory, where I work, and 
because it is one of the most popular 


CAN YOU NAME THE WORLD'S 
THIRD LARGEST SUPPLIER 
OF PERSONAL COMPUTERS? 


Naming the two largest Our Advanced 

suppliers of personal Personal Computer 

computers is easy. is graphically better. 
The third one is a The main reason we 


little harder. It's sell so many personal 


NEC. computers is that we 
That's right. . Offer so much. 
NEC is the CR Take, for 
world's third See’) example, our p 
largest PC APC, Uus 
supplier." uM The APC is 
We're not -faster than both | = 
talking about the IBM PC T 


"o qe THERE Ape HUNDREDS and Apple. 
players that, GALE WANE un lt has more 


double as — owWECSADVANCED storage capacity. 
computers, ^EPSONALCOMPFUTER And it offers the 
We're talking about sharpest color graphics 
serious business of any PC at any price. 
computers that cost The APC also ule hus 
between $1,000 and advanced communi- 
$5,000. Like our APC cations capabilities 
Advanced Personal that let it work with 
Computer. all major mainframes. 
| All in all, the 
APC is simply 
your best buy. 
Every NEG APG 


personal computer 
comes with a $6.1 
billion company. 


| Buying an APC 
means you'll get 
the full support of 
0 Ae EO eet Company. NI 
COLOR GRAPHICS IN THE INDUSTRY. company. NEC. 


"Source: Dataquest! 
"in Massachusetts, 617-264-8635 


Circle 265 on inquiry card. 


TE =| 
—— 


ARE BEING USED NS OF 
THOUSANDS OF BUSINESSES 


"The Apple Logo is a regisiered trademark of Appie Computer, Inc. 


And that means 
you get the service, 
technology and relia- 
bility that NEC is 


f for. ` i 
amous [or E P, 


ma 


- — A | 


NEC'S PERSONAL COMPUTERS | 


The kind of 
service and support 
that's made our 
Spinwriter family the 
world's best selling 
letter quality printers 
for personal 
computers. 

Is NEC on your bid 
list? 

If we're not on your 
bid list, we should be. 

But ask your Data 
Processing Manager 
to be sure. If you'd 
like more information 
to make your 


NEC Information Systems, Inc. 
1414 Massachusetts Ave. 
Boxborough, MA 01719 


decision, call NEC 
Information Systems 
at 1-800-343-4419. M 

C AL 


* 


You'll find out why 
more and more 
personal computer 
users are saying 
“NEC and me.” 


Listing 1: The Sieve of Eratosthenes in Pascal. 


program sleve (inputoutput); 
(* fhe sieve in pascal *} 


const size = $190; 


var flags: array|O..aize] of boolean; 
i,prime,k : integer; 
count: integer; 


begin 
count := 0; 
(* Init flags array *) 
for i: = O le size do 
flaga{i] «= true; 
(^ lock for primes *) 
for i := O io size do 
if Hags{i] then begin 
(* found one! ") 
primei=i+i¢+ 3 
k <= i + prime 
while k < = size do begin 
(^ rule out multiples ") 
llagsik] := false; 
kis k + prime 
end: 


counl := count + ] 
end; 


end, 


only $ 


microcomputer languages. 


A Tale of Two Compilers 

Listing 1 shows my version of the 
Sieve in Pascal. It is an almost direct 
copy from the Gilbreath benchmark. 
I compiled my version on two com- 
pilers for the Intel 8086 microproces- 
sor. The first compiler is Digital 
Research's Pascal/MT + 86 version 3.1 
running under the CP/M-B6 operat- 
ing system, also from Digital Re- 
search. The second compiler is Intel's 
Pascal-86 version 2.0 running under 
the Intel iRMX/B6 operating system. 
Both compilers accepted the listing 1 
version of the Sieve without com- 
plaint, and both compilers produced 
working programs. I have used both 
compilers in the past and 1 have 
found that both are trustworthy 
products. 

All of the measurements were per- 
formed on an Intel SBC 86/14 single- 
board computer running the iRMX 
operating system. The board is con- 
figured to run at 8 MHz. Where nec- 
essary, assembly-language code pro- 
duced by Pascal/MT +86 was trans- 
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Spacing on WordStar 
You are reading text printed by WordStar in 
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ported to the 86/14 and assembled 
using Intel's ASM86. Reference data 
for the 8086 microprocessor was 
taken from The 8086 Family User's 
Manual {reference 6). 

All of the timings presented in this 
article were produced by running the 
code and measuring the time for a 
certain number of iterations. The 
times are slightly slower than "book" 
times for two reasons: (1) the 8086 I 
used was suffering wait states due to 
slow memory-access times, and (2) 
the repetition loop introduced some 
overhead. (Executing the code a large 
number of times made it possible to 
measure the time with a stopwatch 
rather than with a logic analyzer or 
scope.) 

It would be impossible to detail the 
code for all the features of Pascal in 
a single article. Instead, I have chosen 
to focus on two examples of code 
generation: one that illustates the ef- 
fect of optimizations and one that 
shows the different FOR loop 
schemata used by the two compilers. 
You should perform your own in- 
vestigation if you ate interested in 
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ComRiter |I -— As Ab an Ser. 
CamRiter ill. 


DAISTWRITE 
2000 EXP Lx CPS, 4BK Buiter). . $1019 


SEN [Sen 


DIABLO 530 ECS/IBM. 3... Call 
JURI 6100 (17 CPS, Diablo Meme 515 
NEC Spinwriter 2050 (IBM). . Call 
QUMESprinl ttg., 2... pue 

v P AEN . o. $M95 

SILVER-RE 

EXP 550 M Yo EXP 55/45) , m 
EXP 5D0[P) - 5439 EXP 5D00(S). $459 
TRANSTAR Ti20, 1130 & TH40..... ANTI 
AMDEK OXY-100, Amplot i}... . . Ee 
COMREX ComScribe: . nis uus Call 
ENTER COMPUTERS Sweet-P , Cail 
HOUSTON INSTRUMENTS 

Bausch & Lomb) 

MP40......., Soe: ^. 
DMP 29 (8 COLOR itxi? PAPER)  . Pepe 
DMP 41 (SINGLE PEN 22x17 INCH). $2495 
MANNESMANN TALLY Pixy-3 , 645 


STROBE T MERGE. Call 


AMDEK 
Video 300, $149 Video 300A in 
Color i+. Stal Coloriit.. $448 
COMREX Color, Green, Amber . $Cel 
PRINCETON GRAPHICS HX-t2 .. . "o 
AGS interlace For Appla lle. ...,. $159 
GUADRAM Quadscreen 
(7", 968x512) . $1595 
TAXAN 
KG-12N/ UY (12" Ambar). ....... 135 
RGBvision-| (380 Horiz) . . . 5275 
RGB Interface For Apple lle .. 9140 
RGBvision-Ill (630 Hariz) ..,,.. . 3919 
| FRM N d ALS | 
LIBERTY Freedom v. LE v ERE 499 
QUME 102/102À . M 558/5579 
Im. CC 879/5829 
io. oe 9129/5748 
VISUAL NI Mods ——! Call 
WYSE All Models (inc Dolor). ... Oal 
ANCHOR 
MARK VI (BM). —Ó ,,. $9 
Mark XII. .. . $Cali 
HAYES 


Micromodem lie (w/SmartCom I). ., $249 
Smartmodam 300 .......... Call 
Smanmodem 1200.......... 519 
Smartmadem 12008 (IBM) . . 438 
NOVATIÓN 

Access 2:3... . gcall 
Cal drm CoU len. 22m 4n 


144 
J-Cat (Auto Ong An swer, 300 pedi 108 
App le Cat I1 (300 Baud) . .. 9269 
2 Apple Cat t| (t200 Baud) . Tomis 575 
103 Smart Cat (300 Bay aud) 179 
103/212 Smart Cat (120 Baud) . 418 


TRANSEND (Formerly SSH) 
Modemcard wi Source (For m io 
PC Modem Card 300 (For IB 
PC Modem Card 1200 (For iMi hi 
U.S. ROBOTICS Password 
(1200 Baud) .......... B 
VEN-TEL M07212-2€ (1200 Baud). . 499 
S OFTWI RE , | 
- LIFEYREE Valkswniet Deluxe... . . $Cal 
IDE P a ssi 59 
MICROPRO WordStar (IBM, CPiM) . 30g 
WordSiar Pro-Pack .. 0... 459 
WordStar wi Appheard (For Apple). 349 
MICROSOFT Word . i alt 
SOFTWORD SYSTEMS Multimate .. 5329 
VISICORP Visi On Series .... .. Call 


some other feature of code genera- 
Hon. 


An Example of Optimizing 

The primary responsibility of a 
compiler is to produce correct code. 
This doesn't mean that the program 
is correct, merely that the operations 
written in the high-level version of 
the program are correctly performed 
in the machine-language version pro- 
duced by the compiler. The program 
may be wrong, but it isn’t the com- 
piler's fault. 

Most compilers strive for more 
than correct codes; they want to pro- 
duce fast code. Fast code usually re- 
quires optimizations. I envision op- 
timizations as modifications to a com- 
piler's basic code-generation schema- 
ta, For instance, the following 8086 
assembly code would initialize the 
variable named TFLAG to the value 
0: 


MOV TFLAGO 


On the 8086 this instruction is 6 
bytes long and takes 16 basic clock 
cycles to execute. This code could 
serve as a compiler's schema for ini- 
tializing variables. How could we im- 
prove upon this schema? Suppose 
that the operation occurring just 
before the MOV TFLAG,( operation 
left the value 0 in the accumulator. 
Given that the AX (accumulator) reg- 
ister already contains a 0, the follow- 
ing 8086 assembly-language instruc- 
tion can initialize the variable named 
TFLAG: 


MOV TFLAG,AX 


Although this instruction doesn't 
look very different from MOV 
TFLAG,O, the improvement is 
dramatic, The 8086 MOV TFLAG,AX 
instruction is just 3 bytes long and 
takes only 10 basic clock cycles to ex- 
ecute, yielding nearly a 50 percent 
improvement. This second version 
could not serve as a basic schema for 
initializing variables because it relies 
upon the previous contents of the ac- 
cumulator, However, if a compiler 
recognized those cases where the ac- 
cumulator contained the required 
value, then it could perform this 
optimization. 
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Listing 2: The 8086 assembly-language code generated by the Pascal/MT+86 and Pascal-86 
compilers for the following two statements from the listing 1 program: 


prime :=i + i + 3; 
k:z id + prime 


Pascal/ MT +86 Code 


SPRIME:2I4-143 


1 MOV AXI :Place the value ol I into AX register 
2 ADD AXI ‘Add the value of 1 to AX register 
3 ADD AX,3 ;Add 3 to the AX register 
4 MOV PRIME,AX  ;Siore the AX register in PRIME 

*K:= I + PRIME 
5 MOV AXI ‘Place the value of I into AX register 
6 ADD AX,PRIME  ;Add the value of Prime to AX register 
7 MOV KAX ;Store the AX register in K 
Pascal-86 Code 


‘PRIME := 1 +143 


B ADD AX,AX ; Add AX register to liseli ylalding I + I 
9 ADD AX,3 ;Add 3 to the AX register 
10 MOV PRIME,AX ;Store the AX register in PRIME 
eK := I + PRIME 
11 ADD  AX,SI :Add AX register to S] register yielding I + PRIME 
l2 MOY KAX ;Store ihe AX register in K 


Pascal/MT+86 


Statement AX 
Number Register 


Pascal-86 


Statement AX SI 
Number 


Register Register 


I I 
I+I I 
I 


PRIME 
PRIME I 
K I 


Table 1; Register contents during execution of the listing 2 code. Note that the value in- 
dicated in this table exists in the register at the start of the instruction cycle. 


I examined the assembly-language 
code produced by the Pascal/MT +86 
and Pascal-86 compilers for the Sieve 
program in order to find a good ex- 
ample of optimizations. I chose the 
following example because it is rela- 
tively simple and because it clearly il- 
lustrates how optimization can im- 
prove performance, 

Whenever a new prime is located, 
the listing 1 Sieve program computes 
two values, PRIME and K. Two 
Pascal statements compute PRIME 
and K: 


prime :- i + i+ 3; 
k:- i+ prime; 


The Pascal/MT +86 code and the 
Pascal-86 code produced by these 
two statements are shown in listing 
2. The assembly-language code in all 
the figures in this article uses the 
mnemonics and assembly-language 
directives supported by the ASM86 
assembly language. Note that listing 
2 is an excerpt from listing 3, which 
shows the complete code generated 
by both compilers for the Sieve. 

The Pascal/MT+86 code can be 
understood simply by reading 
through it and noting the sequence 
of operations. The Pascal-86 code is 
much harder to understand because 
it is heavily optimized. In order to 
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SMITH CORONA 
LETTER QUALITY PRINTERS 
SHITH CORONA TPIT $ 444 
TPI STOCK BALE 246 
TELETEX TTX-1014 S & P 505 
STARHRITER 40 cpa 5 or P 1112 
PRINTMASTER 55 cns S or P 1436 
HEC 3510 33 cpa SERIAL 1409 
DOT MATRIX PRINTERS 
GORILLA BAHANA Graphics 221 
PANASONIC KX-P1090 Fr&Tr 
Emulates FX-G80 321 
STAR MICRONICS GENINI 
10% 120cps dot graphics 367 
15X 120 eps like MX-100 464 


OKIDATA 
BZA Serial & Parallel 120cps CALL 
B4 Parallel 15" Fr&Tr 2O0cps CALL 
47 Parallel iÓ"Fr&Pin l60cps CALL 
C. ITOH 
PRONRITER 8510 LO"*Par l120cps 404 
8600 Near Letter Quality Par 1031 
103 MÍCROPRISM 510 
EPSON FX-B0 595 


SUPERBRAIN 
SUPERBRAIN ii 


DOUBLE DENSITY $1970 
QUAD DENSITY 2376 
SUPER DENSITY 2684 
COMPUSTARS FOR NETWORKING CALL 


Prices tao Low to advertise 


SYSTEMS GROUP Multi-User 
SYSTEM 2966 v/17Hh Tape Backup 
8“Flaoppy+i9Mb Hard Disk $7434 


RADIO SHACK TRS-80 SAVE! CALL 


AMERICAN SQUARE COMPUTERS is 
xganising a World Wide Associs- 

on «af Computer Dealers, Open a 
Store of Start Work Out of Your 
Home’ We Charge HO FRANCHISE FEE! 
Our Competitors charge a FRAN- 
CHISE FEE at $15,500.00 EG 
$45,000,00, Be - Winner! Let US 
wip YOU gel started HAKING MONEY 
by HELPING PEOPLE to put COMPUTERS 
r WARK. Write of Phone Today. 


Which Computerg are Best FREE 


Insured Shipping at Low Rates. 


Cali for latest prices & avaitablüty 


AMERICAN 


919-889-4577 
Circle 21 on inquiry card. 


ADVANCED DIGITAL 


ADVANCED DIGITAL 5MHz COMPUTER 
SINGLE BOARD Z8OÜB R5232 S-100 124% 
with DISK CONTROLLER for 5*"oürB" 
SUPER SIX (Includes PSNET/I) $ 555 
SUPER SLAVE«ZBOB«PSNET/1«128K 481 
SUPER STAR has SMb ramovableHD 4460 


CPM 3 330 
TURDODOS MULTI USER 518 
ALTOS COMPUTERS 
ALTOS S-100 COMPUTERS 
5B0-2 J-üger 2 5 1/4" *2111 
580-10 3-Usar Hard Disk 1806 
586-20 3-User 20Hb 4552 
8000-14 with 208K RAM B340 
586-10 16-bit  12Xh Hard Disk 456807 
585-30 16-bit 3ü0Mh Hard Disk 7176 
TRAXX 5 1/4" ADD ON DRIVES 
TRAXX 5 1/4" ADD ON DRIVES 
Bare drive SSDD $ 222 
SSDD w/cabinet & power supply 322 


TELEVIDEO 
TERMINALS 
TELEVIDEO 910 Emulates $ 419 
TELEVIDEO 910+ Smart 538 
TELEVIDEO 3914 NEW Detach Khbd 506 
TELEVIDEO 924 NEW Hon-volatile 614 
TELEVIDEO 925 Datach keybrd 674 
TELEVIDEO 950 Prog funct keys 863 
TELEVIDEO $70 VT-100 compar 935 
ADDS Viewpoint 3A+ Emulates 442 
ADDS Viewpoint G Graphics 1371 
ADDS Viewpoint 60G Graphics 1511 
ADDS Color Terminal NEW! 99a 
Zenith 2-29 Zi94VT100 compat 655 
Zenith ZT-1 Terminal+moden 483 
Vigual 50 Ergonomic 653 
Visual 55 New! Enhanced #50 734 
Visunl 102 80/132 columna A90 
VI02 Graphics option for 102 653 
Visual 300 AHSI&VTIOO compat. B42 
Visual 330 VT52&Haz1500 comp. 842 
Visual 500 Graphics i4"screen 1970 
Visual 550 Graphícs,Buffered X 2138 
MONITORS 
ZENITH 
ZVM-122 Amber Phosphor $ 117 
ZVM-123 Green Phosphor 134 
ZVH-131 Composite Color 322 
ZVM-RGB-135 Color Monitor 491 
USI 12" Amber 20 MHz $ 1489 
NEC 
4B1205M 12* Amber Phosphor $ 190 
JC1I2153 12" Color w/Audio 312 


AMDEK 
AMDEK 13* COLOR I Demo,l left 257 


4167 Kivett Or. 


GRAPHICS & COLOR GRAPHICS 


VECTRIX 


VX 128 B colors 322x560 Pix. 
Vx 384 16.0 million colors 


$1795 
31595 


VXM Hi Res. 13" RGB Monitor 1221 

MICROANGELO 

MA 520 5124480  Scrwan PAk2 ^ 890 
COMPUTERS 

COMPUPRO 


Compupro computers coma as main- 
frame, boards, and drives, and you must 
set ihe switches. 


H16A Computer 8085/8088 128K 434106 


B16B Computer 8085/8088 256K 5186 
Bl&C 8085/8088 512K 3 users 6613 
BI6D 10 MHz 80866 512K 10194 
815-08 CPUZ 208K Oasis CALL 
816-016 10 MHz B086  512K CALL 
B16-68K 8 MHz 68000 256K 6471 


SEATTLE pure 16 bit computer is the 
fastest microcomputer by actual test! 
S-100, 128K Static Ram, 8H MHz 
BONG 18-slot Mainframe, 3 sorial 
È ] parallel ports. 
Gazelle II Avail. Nov/Dec 
Hard Disk Gazelle II 
TARBELL with 2-8" disk drives 
TARBELL REBEL 3-100 64K ZBOB 6Mhz 


CALL 
CALL 


REBEL 2 2 5 1/4" Fipy=600K $2479 
REBEL 5 1/4" Floppy * 5Mb HD 3009 
REBEL 5 1/4" Floppy *10Mb HD 31395 
REBEL 5 1/4" Floppy *16Mb HD 3258 


TARBELL EMPIRE 5-100 64K 2 BH'"Drvx 


EMPIRE I Single sided $3304 
EXPIRE II Double sided 3715 
MEDICAL SOFTWARE 

MICROMED or MICKODENT $1555 
STARDOC for OASIS SYSTEMS 350 


NORTH STAR ADVANTAGE 


HORTH STAR ADVANTAGE 6 BIT B/15 
Work Station $1996 $2329 
2 Flopplea 360K ea. 2298 2631 
$ Mb Hard + 360K Floppy 3432 3765 
15 Mb Hard+ 360K Floppy 4566 4899 
NORTH STAR HORIZON 

1 User Mult 
Z Fioppies 360K #a $2375 N/A 
5 Hb Hard & Ploppy 3833 $6948 
15 Mb Hard «Floppy 4595 7141 
1B Mb Hard *Floppy 6101 #8647 


CALIFORNIA COMPUTER SYSTEMS 
CALSTAR 2 8° Drva 2.5Mb 128K $2295 
2210-01 ONLY 4 LEFT IN STOCK 615 


APPLE, IBM OR MORROW, WHICH IS BEST? FREE BROCHURE! 


Factory Guarantees 


Jamestown N.C. 27282 


COMPUTERS 


Morrow 
Terminal 


ELETT] TIT | 


Micro Decision Il 
MICRO DECISION 


“A DEAL YOU CANT REFUSE” 


64% RAM 760 4MHz Z serial porte 
1 parallel port 2 5 1/4" drives. 
Free Software: CPH 2.2, Microsoft 
Basic, Bazzic, WordStar, LogiCalc 
sSpreadgheet, COrrect-Íít spelling 
checker, Personal Pearl data basc 
ONLY 
MD2 2 Single sided drives $ 938 
MD2 + MDT5U Terminal 1272 
MD? + MDTSO + MPlO00 Printer 1705 
MD3 Business Computer: Featuring 
Free Software abovo + Free QUEST 
BOOKKEEPER SYSTEM FANTASTIC BUY! 


MD3 2 Double sided drives $1165 
MD3 + MDT5O Tecminal 1499 
MD3 + HOTSO + MP100 Printer 1932 


MD11 has 16Mb HARD DISK+1D500 flpy 
and 128K RAM and CPM 3+ MDT GO) $2355 
ABOVE PACKAGES INCLUDE ALL CABLES 


DECISION I 


SingleUserzFREE CPM,MicroSoftBasíc. 

S-100, IEEE 696. 14-slot, 4 MHz 280 

Realtime ciock, Interrupts, 3 Serial 

Àl parallel port,64K RAM expandable 

to 1 Megabyte 

pioQ $1712 

D120 = D100 + DSDD 5 1/4" « 10Mb HD 
^Wordstar, Corrmeéct-It, LogiCale, 
BaZic, Personal Pearl, and Queat 
Bookkeeper Software 3538 

MultiUser = Hardware & Software aa 

D120 w/256K RAM & Memory Protect 

+ Micronix Operating System runs 

16 programs simultaneously! 

D200 w/10 Hh DMA Hard Disk 3889 

D210 w/16 Mb DMA Hard Disk 4240 

D220 = D210 w/512K RAM & 6 Serial & 

2 Parallel ports. A 6-user system, 

can be upgraded for 15 users. 35293 


MORROW DISK DRIVES 


Complete systems include S-100 con- 
troller, power supply, cabinet, & fan, 
CPM & Sasic 80. 

Add Drives include power supply, cab- 
net & fan 


Mid 

System Drive 

5 1/4" Win. 10Mb 11572 $1081 
5 1/4" Min. 1SMb 1713 1362 
B*Winchester 10Mb 2625 2134 
8"Winchaster 20Mb 3187 2766 


MORROW @*FLOPPY DISK DRIVES w/DHMA 


One 1 sided $ B70 $ 575 
One 2 sided 1081 Bo0 
Two 1 sided 1418 13911 
Two 2 sided 1819 1432 


«4— —— — 


We Beat Prices 


919-883-1105 
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Listing 3: The complete code produced by two compilers for the listing 1 program. 


Pascal 


count : x Q; 


fori := Ota 
size do 


flags|i] := true; 


fori:= Oto 


size do 


if flags[i] then 
begin 


prime :z 
i+i+ 3; 


k:= i + prime: 


while k <= size 


do begin 
flage(k] : = 


false; 


k:= k + prime 


end; 


count :z 
count + | 


end; 
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M4: 


M3: 


M12: 


M5: 


MIlI: 


M8: 


M10: 


M8: 


Pascal/MT 4- B6 


COUNT,O 


I, OFFFFH 

DS:WORD PTA 202CH,1FFFH 
I 

DS:WORD PTR 202CH 

M2 

M3 


AX,OFFSET FLAGS 
AX,I 

AX,DI 

BYTE PTR [DI],01 
M4 


I,0OFFFFH 

DS:WORD PTR 202EH,1FFFH 
I 

DS:WORD PTR 202EH 

M5 

Mé 


AX,OFFSET FLAGS 
AX, I 

AX,DI 

BYTE PTR [DI],01 


M8 


AX,OFFSET FLAGS 
AX,K 

AX,DI 

BYTE PTR [DI], 


AX,K 
AX, PRIME 
K,AX 


M11 


P8: 


MOV 


MOV 
MOV 


ADD 
ADD 
MOV 


ADD 
MOV 


CMP 
JINLE 


MOV 
MOY 


MOV 
ADD 
MOY 


JMP 


JLE 


Circle 305 on inquiry card. s» 


Pascal-85 


COUNT,O 


CX,0 
[CX 


SI, CX 
FLAGS[SI].1 
CX 
CX,1FFEH 
P5 


AX,O 


SI, AX 
FLAGSISI],1H 
P7 


K,1FFEH 
P9 


SLK 
FLAGS[SI1,0 


COUNT 


AXI 

I 

AX, 1FFEH 
P6 


Time for your computer to make the telephone con- 
nection — with an intelligent, full 212A 300/1200 
baud modem - with à real time clock/calendar — 
and with the capability to expand into a com- 

plete telecommunications system. It's time for 
PRO-MODEM 1200. Much more than just a phone 
modem. 


When you're on-line, time is money. PRO-MODEM 
telecommunication systems help you save. By 
monitoring the duration and cost of your phone 
calls. And by sending and receiving messages, 
unattended, at preset times when the rates are 
lower. . .with or without your computer. 


Compare the $495 PRO-MODEM 1200 with any other 
modem on the market. For example, you'd have to 
buy both the Hayes Smartmodem 1200 plus their 
Chronograph for about $950 to get a modem with 
time base. 


PRO-MODEM 1200 is easy to use. A convenient 
"Help" command displays the Menu of operating 
command choices for quick reference whenever 
there's à question about what to do next. Extensive 
internal and remote self-diagnostics assure that the 
system is operating properly. Some of the other 
standard features include Auto Answer, Touch 
Tone and Pulse Dialing, and Programmable Intelli- 
gent Dialing. 


PRO-MODEM does more. It lets you build a full tele- 
communications system with features like Auto 
Dialer, Incoming and Outgoing Message Buffering, 
Business/Personal Phone Directory, Program- 
mable Operating Instructions, a 12-Character 
Alpha-Numeric Time and Message Display, and 
versatile PRO-COM Software. PRO-MODEM com- 
mands are Hayes compatible so you can use most 
existing telecommunications software without 
modification. 


There's much more to the PRO-MODEM story. See 
your local dealer for complete details. He'll show 
you how to save time. And money. 


Prometheus Products, Inc., 45277 Fremont Blvd., 
Fremont CA 94538, (415) 490-2370 


me 


Time Size 
(micmseconds) (bytes) 


Pascal/MT + 86 31 23 
Pascal-86 18 13 


Compiler 


| Table 2: Summary of results of the listing 
2 rode. 


Text continued from page 356: 
understand the Pascal-86 code, ex- 
amine table 1, which details the 
register usage. I deduced the first line 
in table 1 by backtracking through the 
code, Given that the accumulator 
contains the value of L it makes 
perfect sense to compute I+ I by add- 
ing the accumulator to itself. This 
step is an optimization because dou- 
bling the accumulator won't normal- 
ly double I; this particular optimiza- 
tion can therefore take place orily 
when the accumulator contains I. 
This optimization gives the Pascal-86 
code a one-instruction advantage 
over Pascal/MT +86 code. 

Similarly, the code for computing 
K was optimized in Pascal-86 by tak- 


ing advantage of the fact that registers 
happened to contain all of the nec- 
essary values. As the Pascal-86 in- 
struction 11 in listing 2 starts to ex- 
ecute, the SI register contains the 
value of PRIME. Pascal-86 simply 
adds the two registers together to 
form K and then stores the result in 
K, saving one instruction over the 
more obvious approach taken by 
Pascal/MT +86. The total code size 
and execution times for Pascal/ 
MT «86 and Pascal-86 are shown in 
table 2. 

Could these examples be improved 
by an assembly-language program- 
mer? À programmer might be able to 
produce a Sieve program that was 
faster overall than the Pascal-86 code, 
but it would certainly be impossible 
ta improve on the code that Pascal-86 
generated for the computations of K 
and PRIME. The Pascal/MT + 86 com- 
putation of K could easily be im- 
proved. As Pascal/MT--86 starts to 
compute K, the value of PRIME is al- 
ready in the AX register. All that is re- 
quired is to add in the value of I and 


store the result in K as shown below: 


ik := 1 + prime 

ADD AXI ; AX already 
'contains 
;PRIME, just 
;add in I 

MOV K,AX ;Store result in 
K 


This code saves one instruction and 
would make the Pascal/MT +86 code 
more competitive with the Pascal-86 
code. 

The Pascal-86 code for computing 
K and PRIME is devious. It uses an 
approach that is not recommended 
for human programmers because the 
code is hard to understand and hard 
to modify. Pascal-86 uses results of 
many previous steps as a starting 
point for computing K and PRIME. 
However, I believe that devious (but 
correct) code generated by an 
automaton (the Pascal-86 compiler) is 
acceptable. Programmers strive to 
create readable programs because 
programs that can be easily read can 
be used and maintained by others. In 
this case, the goal is to create readable 


Computer problems? €. PERSONAL ROBOTS 
nb. Robot 

DON'T BLAME — voice COMMAND SYSTEM FOR HERO 

THE SOFTWARE! T ao sone E 


YOREC 


VORRE à fount Marapis enisi speech acere rd feeder Aur vom 
Mon Dor wfech Maut Psi MA. afl merice mb oor HERC? herda CIC « dur a bagh oet kirganga icr Thur eal Dna 
Tha pen | APP tat 


Pub. f 4,259,705 


Isolators prevent: 


a CPU/priater/disk interaction 
9 Lightning or spike damage 
* AC power line disturbances 
» RFI-EMI interference ; 


a Son plur depa A vel "apr ee er pe RUIN EU Phe aser 
Maren Hin. rig à /rmrory bini ge aur PERO) I 


Perera scurry bet ER 
Vocabulary d up qe 255 nth (nare a6 lh pond groupe eR 9 Viha Gr rum. he otto iat En pra gh cate png Mx 
E TELDE Arc — Set n eruca a cud Vo repra acad ribs COURSE 

AK. f chord iare A ol eai HIE a On terry Cachet Re mian ainda thee (1) Geen 


= ir ira pe Dover cCoamanptpes 

" poll : 

Commercial Grade Isolators eI etnies pant cem nor tr eon TO AER a 
od + Cargo emir qo Antes aed 


ISO-1 3 Isolated Socketa 


ISO-2 2 Isolated Socket Hanks, 6 Sockets $ 81.95 RECANTE M EI 


$ 81.95 


QM OL Sauce Conte $88.06 (pot sod yeparaveiy) TOTAL SYSTEM PRICE $535.00 


Industrial Grade Iaolators 
IS0-3 3 Double Isolated Sockets 
180-11 2 Double Isolated Banka, 6 Sockets 


Laboratory Grade Isolators 
ISO- 17 4 Quad Isolated Sockets $213.95 
[80-18 2 Quad Isolated Banks, 6 Sockets $180.95 


Circuit Breaker, any model(Add-CB) Add $ 11.00 
Remote Switch, any model {Add-RS) Add $ 20.00 


£z, Electronic Specialists, Inc. 


171 S. Main St., Box 389, Natiok, Mass. 03750 (817) 855-1532 


Tell Free Order Desk 1-800-226-4878 
MasterCard, YISA, Express 


$122.95 
$122.95 
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When it comes to software 
development, the difference between 
a Sage IV computer and other micros 
is like day and night. 

With the Sage Computer it'll take 
you fewer days and nights to finish 
your program. 

Speed is the reason. Speed resulting 
from rhe fast MC68000 microprocessor, 
fast architecture, fast operating 
systems, and blinding transfer rates. 

The fact is, even we are surprised by 
the amount of software that's developed 
on Sage Computers. 

So if you're a programmer, 
maybe you should  . 
spend some time 
learning how 
much time you 
could save using a 
Sage IV. 


The Hottest Languages 
And Operating Systems. 

Programs in nearly all of the important 
languages can be written on the Sage 
computer. 

Included in the price is the p-SYSTEM 
operating system which supports Pascal, 
BASIC, and FORTRAN. 

Other operating systems are optional. 
For UNIX fans there’s IDRIS, which 
runs up to twice as fast [even without 
a Sage computer). IDRIS conforms to 
fuse Group Standards Committee 
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P It's Fast In Any Language. 


standards and programs written under 
it are highly portable to other micros. 
CP/M advocates please note that 
Digital Research has developed CP/M- 
68K for Sage hardware, providing a 
truly complete software developrnent 
environment. Versions of Pascal, 
BASIC, C-BASIC, C, arid FORTRAN 
77, as well as a very fast APL, may 
be used under this operating system. 
The Sage IV is also blindingly fast when 


running hyperFORTH with its extended 
programmer and user interfaces. 

Besides IDRIS, other Multi-User 
operating systems that run on the Sage 
Computer are PDOS, MBOS, and 
MIRAGE. 

Alot of excitement has 
been brewing in the Pascal 
World over Niklaus 
Wirth's new 
MODULA 2—and 
it’s available for Sage 
computers. So is ADA. | 
for the record. 


nr" 


If you found your language here, 
you just found your computer. The 
16-bit, 2-million operation/sec Sage IV 
micro with up to one MByte RAM and 
18-MByte internal hard disk. 

For more information and the name 
of your nearest SAGE dealer, call us 
today. And be sure to ask about our 
new soft ware catalog describing over 
200 application programs for Sage 
computers. 

Sage Computer Corporate Office, 
4905 Energy Way. Reno, Nevada 
89502. Phone [702] 322-6868 
TWX: 910-395-607 3/SAGE RNO 


Eastern United States 
Sage Cornputer 

(5 New England 

Executive Park 

Suite 120,Burlington, MA 

01803 (617] 229-6868 


$1983 Sage Computer Technology all rights 
reserved Sage & SagelV are trademarks of 
Sage Computer Technology 
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Listing 4: The 8086 assembly code generated by the Pascal/MT--86 and Pascal-86 compilers 


for the following listing 1 FOR loop: 
for i: O0 to size do 
flagsli] := true; 


The code has been reformatted to make it more legible, and it has been slightly revised to con- 
form to Intel op-code standards. Both routines have been assembled and tested, 


Pascal/MT 4- 88 
l MOV  LOFFFFH 
2 MOV DS:WORD PTR 202CH, 
\FFFH 
3 M4: INC 1 
4 DEC DS:WORD PTR 202CH 
5 IGE M2 
6 JMP M3 
7 MZ NOP 
| MOV AX OFFSET FLAGS 
9 ADD AXI 
1G XCHG AXDI 
li MOV BYTE PIA [DIj,OlH 
12 IMP M4 
M3: 
Pascal-86 
13 MOV | CXOH 
14 PS: MOV  DSICX 
15 MOV  8SICX 
16 MOY DS;FLAGS(SU,1H 
I? INC CX 
IB CMP CH,)FFEH 
19 ILE P5 


Coding 
Method 


Pascal/MT + 86 
Pascal-86 

Authors Assembly Loop 
Aulhor's Assembly String 


‘Initialize Ito -1 
Initialize anonymous 


: loop counter to 8191 

‘Increment I 

‘Decrement anonymous loop counter 
Jump to M2 if loop should continue 
‘Jump out of loop 

‘Do nothing 

‘Place base address of FLAGS 

: array into AX register 

;Add I to the base address 

: in AX register 

;Pul address of an alement af 

‘ FLAGS array into DI register 
‘Put & 1 (true) into slement 

: of FLAGS array 

‘Jump back to loop Increment 

i| section 


'Put a zero into CX register 

‘Place value in CX register into I 

;Copy CX register into 

; SI index register 

‘Put a 1 (true) into an 

; element of FLAGS array 

increment CX register 

Compare value in CX register 

: with Terminal Value 

Jump back to PS if loop should continue 


Time Size 
(milliseconds) (bytes) 


Table 3: Summary of the performance of four routines used to initialize the FLAGS array. 


and maintainable Pascal source code. 
The object code generated by the 
compiler doesn't need to be 
readable—it should be correct and 
efficient. 


The FOR Loop Schemata 
The Sieve benchmark program in- 
cludes two FOR loops: one loop to 
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initialize the array of flags that form 
the basis of the Eratosthenes method 
and one loop to actually search for 
primes. The FOR loop is obviously a 
very important part of Pascal and it 
also happens to be one of the areas 
where the two compilers in this 
study use very different strategies. 
We will examine the initialization 


FOR loop because it is the simplest 
FOR loop in the Sieve. Another 
reason for studying the initialization 
FOR loop is more subtle—this par- 
ticular loop can be dramatically op- 
timized. Listing 4 shows the code for 
the initialization FOR Joop produced 
by the two compilers. 

The coding schema for a FOR loop 
can be separated into three logical 
sections: the initialization of the loop, 
the test-and-increment section, and 
the body of the loop. A glance at 
listing 4 reveals that Pascal/MT +86 
and Pascal-86 use different FOR loop 
structures. 

In Pascal/MT + 86 the initialization 
section is at the top of the code (lines 
1 and 2), the test-and-increment sec- 
tion is in the middle (lines 3 through 
6), and the body of the loop is at the 
end of the code. The Pascal/MT 86 
FOR loop is completely coded in 
twelve 8086 assembly-language state- 
ments containing 39 bytes of code. 
The execution time of the initializa- 
tion FOR loop (8191 iterations) is 265 
milliseconds (see table 3). 

The Pascal/MT+86 FOR loop 
schema uses two loop counters, the 
visible loop counter named I and an 
anonymous loop counter created by 
the compiler. In the listing 4 code the 
anonymous loop counter is stored at 
location 202C hexadecimal and is 
referenced only twice, once in line 2 
and once in line 4. The visible loop 
counter is incremented once each 
pass through the loop, whereas the 
anonymous loop counter is decre- 
mented each time through. The vis- 
ible loop counter is initialized (in line 
1) to be 1 less than the starting value, 
while the anonymous loop counter is 
initialized (in line 2) to be the number 
of passes through the loop plus 1. 
During each execution of the loop the 
anonymous loop counter actually 
determines whether the loop should 
continue. The visible loop counter (I) 
is just along for the ride and for use 
in the body of the loop. 

Dual loop counters are the most 
striking feature of the Pascal/MT +86 
FOR loop schema. What is to be _ 
gained from dual loop counters? Ac- 
tually there is an advantage. Pascal is 
intended to be a very "safe" lan- 
guage. Pascal uses strong type check- 


C ongratulations! You not only 
have a powerful new operating 


system in Apple's* ProDOS, you can 


now get an incredibly versatile 
Clock/Calendar card to use with it. 


PROCLOCK is the first 
Clock/Calendar designed for 
ProDOS-based systems as well as 
other Apples running DOS 3.3, 
CP/M**, Pascal, Applesoft*, and 
BASIC. 

What's more, PROCLOCK fully 
emulates Superclock 1I, 
Thunderclock Plus and Apple 
Clock*. So programs written for 
these products can be used without 
any modification. 

Of course, PROCLOCK will time- 
and date-coding files. And consider 
how much money you could save 
by timing your modem to transmit 
when the phone rates are cheapest. 
You can even use PROCLOCK as 
part of an automatic appliance 
control system. 

Plus, PROCLOCK's powerful inter- 
rupt capabilities are invaluable to 
programmers working with time- 
sensitive routines and multi-tasking. 
lt can generate interrupts at inter- 
vals of 1 millisecond, 1 second, 1 
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minute, 1 hour, or any combination 
of those. And all interrupts are 
software-controlled and handled 
through PROCLOCK's on-board PIA. 

Speaking of software, you also get 
a diskette full of sample programs, 
utilities and applications like our 
Time-Clock II job/time logging 
program. 

PROCLOCK even includes one 
feature we don't expect anyone to 
take advantage of—a 10-year lithium 
battery that keeps the clock running 
even if your computer is left off for 
long periods of time. 

But just try to keep away from 
your Apple long enough to put that 
to the test! With PROCLOCK, you'll 
have a whole new world of applica- 
tions to explore. And plenty of time 
to explore it. Because PROCLOCK is 
a reliable, well-built piece of hard- 
ware. So well-built, it's backed by a 
five-year warranty. 

Ask your dealer about PRO- 
CLOCK. It's perfect timing for Pro- 
DOS users! 

Another practical product from 
Practical Peripherals—makers of 
MICROBUFFER™, PRINTERFACE'" 
and GRAPHICARD™ 


PERIPHERALS 
31245 La Baya Drive, Westlake Village, CA 91362 
(213) 991-8200 + TWX 910-336-5431 


*ProDOS, Appie Applesoft and Apple Clock are registered 
trademarks of Apple Computers. Inc. °‘CP/M is a registered 
tradsmark of Digital Research, Inc. 
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ing, strict syntax, explicit declara- 
tions, ete., to safeguard against pro- 
grammers’ mistakes or laziness. One 
of the safeguards built into Pascal is 
the inviolability of the FOR loop. It 
is supposed to be impossible to pre- 
maturely exit from a FOR loop in 
Pascal, The initial conditions of the 
loop are evaluated once (when you 
enter the loop), and the loop counter 
itself should not be modified during 
the course of the loop. The dual loop 
counters of Pascal/MT +86 make it 
impossible for a programmer to pre- 
maturely exit the loop since the ac- 
tual loop counter is inaccessible to a 
Pascal programmer. We will come 
back to this point shortly. 

The next striking feature of the 
Pascal/MT +86 FOR loop schema is 
the presence of a pair of Jump state- 
ments on lines 5 and 6 of listing 4. 
One statement clearly would have 
been adequate. The conditional jump 
on line 5 is a "jump if result is greater 
than or equal" around the second 
jump. It would have been simpler 
and shorter to simply insert a "jump 
if result is less than" to M3. Another 


FORMS 
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e Money-Back Guarantes. 

e Next day shipment of supp 
TOLL FREE phone. 
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interesting feature is line 7, the "no- 
operation” line. Occasionally a com- 
piler is forced to insert NOP codes in 
a program in order to fill reserved 
space. However, why should a NOP 
be the target of a Jump instruction? 
With miniscule effort the jump on 
line 5 could have used line 8 as the 
target instead of line 7. 

One final comment must be made 
regarding the Pascal/MT + B6 listing 4 
code. The 8086 microprocessor has 
addressing modes specifically 
designed for accessing arrays of bytes 
or words. These addressing modes 
are ignored in the Pascal/MT +86 
code shown in listing 4, and the ad- 
dress calculations are done explicitly 
in statements 8 through 11. 

The FOR loop schema used by 
Pascal-86 is much leaner than the 
Pascal/MT--86 schema. The basic 
organization of the Pascal-86 FOR 
loop is different. In Pascal-86 the loop 
initialization is at the top (line 13), the 
body of the loop is in the middle 
(lines 14 through 16), and the 
test-and-increment portion is at the 
end. The Pascal-86 version doesn't 
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use dual loop counters; it effectively 
uses the array addressing mode of 
the 8086 microprocessor and it 
avoids back-to-back Jump statements. 

The advantage of the Pascal-86 loop 
schema over the Pascal/MT+86 
schema is obvious. The Pascal-B6 
code is 18 bytes shorter and executes 
110 milliseconds faster. (The results 
are summarized in table 3.) 

Could an assembly-language pro- 
grammer produce a better initializa- 
tion FOR loop than Pascal-86? Al- 
though I'm not a veteran 8086 assem- 
bly-language coder I decided to 
attempt to improve on the Pascal-86 
code. The easiest way to program in 
assembly language is to use a high- 
level language (Pascal, perhaps) as a 
crutch. Write the problem initially in 
the high-level language. Once the 
high-level language version is work- 
ing, it is relatively easy to examine the 
compilers code and then write an 
optimized version. 

I was able to improve the Pascal-86 
initialization loop very slightly (see 
listing 5). Pascal-86 used the CX 
register as the loop counter and the 
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Listing 5: Tiwo routines written by the author in 8086 assembly language. The first version 
is essentially an optimization of the Pascal-86 FOR loop; the second version uses 8086 string 
operations to achieve an enormous speed advantage. (Compilers cannot easily detect loops that 
could be recoded using string operations; programmers have a definite advantage in such situa- 
tions.) Both routines were coded and tested using an Inte! development system. 


8086 Assembly-Language Loop 


initialize FLAGS array so that each element = 1 
;Use SJ to index FLAGS array and also as a loop counter 


iPut a zero into SI index register 
‘Put a } (true) into an element 


; of FLAGS array 


l MOY 51,0H 

2 Li MCN FLAGS|SI),1H 
3 INC SI 

4 CMP —SLIFFEH 

5 ILE L1 


‘Increment SI register 
‘Compare SI register with final value 
Jump back to LI to continue 


8086 Assembly-Language String Operation 


‘Initlaitze FLAGS array using string operations 


6 PUSH DS 
7 POP ES 
8 CLD 
8 MOV . CX,IFFFH 
10 MOV DILOFFSET FLAGS 


‘Move contents ol DS segment! register 
: into ES segment register 

iClear the direction flag 

;Placs iteration count! into CX register 
‘Place address of FLAGS array 


; into DI index register 


1} MOV 
12 REP 


AL,Ol 
STOSB 


SI register as the array index. Í com- 
bined these two functions in the SI 
register and saved one instruction. I 
also saved an instruction by keeping 
the loop count in the SI register; the 
Pascal-86 version copied the value to 
memory once per iteration. (I could 
have saved one more instruction by 
looping from 8190 down to 0 instead 
of looping from 0 up to 8190.) 

This first assembly-language 
tweaking produced a modest im- 
pravement—the code shrank from 21 
to 15 bytes and the time shrank from 
155 to 120 milliseconds. The 35-milli- 
second improvement represented ap- 
proximately a 20 percent increase in 
speed. 

Can the initialization FOR loop be 
tuned even more? The 8086 micro- 
processor includes string instructions 
for performing operations on arrays 
or bytes or words. My second assem- 
bly-language coding effort produced 
a much faster version by using the 
8086 string instructions. Notice that 

the string version in listing 5 doesn't 
even use an explicit loop; the actual 
iterations occur in statement 12 


iPlace a 1 in the AX byte register 
;Repeat the string operation 


where the “store byte string” opera- 
tion is repeated 8191 times. The 
assembly-language string version is 
2 bytes shorter than the assembly- 
language loop version, and it is over 
six times faster. 

Many observers have cautioned 
that tweaking code produces only 
modest improvements; dramatic im- 
provements require changing the 
whole approach. In this example, 
tweaking produced a 20 percent im- 
provement, whereas changing the 
whole approach by using the string 
instructions produced a sixfold im- 
provement. 

You should also note that the ini- 
tialization code using the 8086 string 
instructions shown in listing 5 is not 
a general substitute for a FOR loop 
schema. The particularly simple FOR 
loop studied in this article happens 
to be expressible as a string opera- 
tion—most FOR loops cannot. 


Ramifications of the 
FOR Loop Schemata 

The biggest difference between the 
FOR loop schema of Pascal/MT + 86 


Listing 6: A program that investigates 
premature exits from a FOR loop, 


program premature(input,output); 
var t,count : integer; 


begin 

count := 0; 

fori ;= | to 10 do begin 
counl := count + 1; 
TE 10; 
end; 

writein(count,' iterations’) 

end. 


Listing 7: Pascal code containing a subroutine 
(named "shoricireuit") designed to circumvent 
Pascal-86 compilation safeguards. 


program premature(input,output); 
var [count ; integer; 


procedure shorteircuit; 


begin 

f:= 10 

end; 

begin 

count : - Q: 

lor 1:2 | to 10 do bagin 
count ‘= count + l; 
shortcircuft 
end: 

writeln(count; Iterations’) 

end, 


and of Pascal-86 is MT +86's anony- 
mous loop counter. We saw previous- 
ly that the Pascal/MT +86 approach 
was used to make it impossible to exit 
a FOR loop prematurely by modify- 
ing the control variable. I decided to 
investigate how the Pascal-B6 com- 
piler protected the FOR loop because 
safe programming is so important to 
Pascal. 

I coded the test shown in listing 6 
in order to investigate the safety of 
the two Pascal compilers' FOR loops. 
The program attempts to short-circuit 
the loop by setting the loop counter 
variable I to 10 each time through the 
loop. The variable COUNT actually 
keeps track of how many times the 
loop operates. When I compiled the 
program in listing 6 ustng Pascal/ 
MT +86, it compiled without com- 
plaint; when I executed the program 
I saw the message “10 iterations.” 
When I compiled the program using 
Pascal-86, I received an error message 
informing me that it was not accept- 
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able to change the value of | in mid- 
loop. Pascal-86 protects FOR loops 
during compilation by detecting as- 
signments to the control variable, 
while Pascal/MT +86 protects FOR 
loops during execution by using dual 
loop counters. 

Could either technique be fooled? 
After several false starts, I produced 
the program shown in listing 7. The 
coding techniques shown in the list- 
ing are definitely not recommended, 
although they appear to be legal in 
Pascal. Since I couldn't explicitly alter 
the loop index variable (I), 1 decided 
to use a subroutine to do the dirty 
work. The subroutine named Short- 
circuit is designed to circumvent the 
compilation safeguards of Pascal-86. 
The program in listing 7 compiled 
without complaint using Pascal/ 
MT 4-86 and Pascal-B6, The loop ex- 
ecuted 10 times in the MT +86 ver- 
sion and only once in the Pascal-86 
version. 

The Pascal-86 compiler does its best 
to protect the FOR loop at compile 
time, but the compiler can be fooled. 
The Pascal/MT + 86 compiler protects 
its FOR loop during execution by 
using an inaccessible loop counter. | 
wasnt able to short-circuit the 
MT+ 86 method, but I was dismayed 
by the lack of warnings when I com- 
piled the program in listing 6. It's up 
to you to decide which compiler's 
operation you prefer. 


Conclusions 

I hope that you don't decide to 
forgo the FOR loop in Pascal because 
of its overhead. In the great majority 
of FOR loops, calculations in the 


| DATA TRANSFER PROBLEMS? 
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body of the loop dominate the execu- 
tion time. Fine-tuning your programs 
for today's language implementations 
may allow marginal improvements, 
but your program wil be harder to 
understand and possibly harder to 
transport. 

Similarly, I hope that al] of you 
avoid the FOR loop short-circuit tech- 
nique shown above. Clever program- 
ming can occasionally add a new 
feature to a language, such as the 
ability to prematurely ext a FOR 
loop. However, such programming is 
nonportable and hard to understand, 
and it may not even work when the 
next version of your compiler is re- 
leased. Code generation enables us 
to understand why the Pascal/ 
MT +86 loop is inviolable while the 
Pascal-86 loop is not, but if you pro- 
gram in Pascal, you should use FOR 
loops only when you really know in 
advance how many times you want 
to iterate. 

For the most part you should strive 
for correct, clear programs. Speed is 
a secondary concern. People who 
write programs with a compiler's 
quirks in mind are trying to serve two 
masters. Programming is hard 
enough when you are serving a 
single master—correctness. 

When is it appropriate to examine 
your compiler's code? Sometimes a 
program that appears to be correct is 
not working as you think it should. 
Examining the relevant code might 
reveal a bug in the compiler, although 
it is more likely to reveal a subtle error 
in your programming. Simply ex- 
amining the code in a different 
form—assembly language—often re- 


veals errors in your high-level-lan- 
guage programming. 

Another reason to examine code is 
to speed up the time-critical section 
of a program. We've all heard that 10 
percent of the code executes 90 per- 
cent of the time. If a small section of 
code must be rewritten by hand in as- 
sembly language, it is easiest if the 
code is programmed first in the high- 
level language and then optimized 
based upon the generated code. An 
added benefit of this technique is that 
the high-level version can serve as 
documentation, a much better form 
of explanation than the usual assem- 
bly-language documentation. 

A final excuse for examining code 
is curiosity. Compilers perform a vital 
service, but we dor't normally get to 
see the results. Poking around in the 
compiler's attic can be good clean 
fun.Bi 
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thinking about becoming one, 
talk to us— we're the people 
who wrote the book on micro- 
computer marketing. Just call 
Pete Huestis, Advertising Sales 
Manager, at (603) 924-9281. 
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Writing Device Drivers for 
MS-DOS 2.0 


Using Tandon TM100-4 Drives 
The increase in flexibility can be worth the added effort 


One of the many new features of 
MS-DOS 2.0 is its ability to allow you 
to write your own device drivers to 
be included in the operating system 
at start-up time. This feature lets you 
add new peripherals, such as disk 
drives, that are not supported by the 
standard software. 

The IBM PC will support, without 
hardware modification, the Tandon 
TM100-4 disk drive. This drive looks 
exactly like a standard IBM double- 
sided drive except for the IBM in- 
signia on the newer drive. In fact, 
Tandon is one of two IBM suppliers. 
The TMI100-4, however, will hold 
twice as much data as the standard 
IBM double-sided disk. Unfortunate- 
ly, MS-DOS 2.0, as configured for the 
IBM PC, cannot recognize this drive 
without some modification. Thus, 
MS-DOS 2.0 is a natural candidate 
for a user-written device driver. 
Though it is possible to patch DOS 
to make it work with this drive using 
existing device drivers, writing a new 
routine allows you to make optimal 
use of the TM100-4'5s features, such as 
the faster head-stepping rate that is 
possible with this drive. 

In this article, I will describe the de- 
velopment of a device driver for the 
TM100-4, explain device drivers in 
general, and look in some detail at 
problems I encountered in develop- 
ing this particular driver. These prob- 
lems reflect some pitfalls that are 
characteristic of the IBM PC and DOS 
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by J. Eric Roskos 


2.0, so they are useful when writing 
other kinds of drivers as well. 


Device Drivers 

An MS-DOS 2.0 device driver con- 
sists of two separate procedures, 
called at separate times by DOS. 
These procedures are patterned 
closely after the device drivers in the 
Unix operating system produced by 
Bell Laboratories, although the DOS 
drivers’ structure reflects an orienta- 
tion toward assembly-language pro- 
gramming, whereas this part of Unix 
is written entirely in the C language. 

The first of the two procedures that 
make up a device driver is the 
“strategy” procedure. It is called by 
DOS to request an operation from 
the device, such as a read or a write. 
The procedure stores the request and 
then returns to the caller. 

The strategy procedure does not 
perform the requested operation; 
that is done by the second procedure, 
the “interrupt” procedure. It is im- 
portant to understand the reason for 
this. In a well-designed operating 
system, I/O (input/output) operations 
should occur asynchronously. It may 
be possible to make the peripheral 
function more efficiently if you are 
allowed to make requests to it and it 
is then allowed to process them, 
without an unreasonably tight con- 
nection between the two events. For 
instance, it may help to let the device 
handler sort a set of requests in some 


strategic order that minimizes the 
amount of movement required by the 
disk heads. Likewise, it may help to 
allow the device driver to anticipate 
a future I/O request based on past 
ones and to prepare for it before the 
user requests it. Such advanced rea- 
sons are usually found only in multi- 
user (or multiprocess) operating 
systems and, in fact, DOS 2.0 does 
not make much use of them; but we 
can design better device drivers if we 
realize this underlying principle. 

The interrupt procedure, the sec- 
ond of the two making up the device 
driver, is responsible for performing 
the operation requested by the 
strategy procedure, The interrupt 
procedure is called when the device 
is ready to handle another request. 
It looks for a request stored by the 
strategy procedure, and if it finds 
one, it executes the requested opera- 
tion and signals DOS that it has done 
so by turning on a "DONE" indicator 
associated with the request. 

In large operating systems, the in- 
terrupt procedure is called by the pe- 
ripheral, which sends a hardware 
signal, or interrupt, to the micropro- 
cessor when it has finished a previ- 
ously requested operation. This 
signal causes the processor to issue 
a subroutine call to the interrupt pro- 
cedure, which starts the peripheral 
working on another request. In DOS 
2.0, the interrupt procedure is instead 
always called by DOS immediately 


after the strategy procedure is called, 
probably because this is an early ver- 
sion of the operating system that 
does not seem to use the fully asyn- 
chronous structure just described. In 
fact, the sample driver given in the 
DOS manual assumes that DOS will 
always call the interrupt procedure 
immediately after the strategy pro- 
cedure, which would be incorrect in 
a truly asynchronous system. But 
even when asynchronous interrupts 
are used, the first time a device is 
used after it has been sitting idle, 
DOS will have to call the interrupt 
procedure to get things going, 
because an interrupt is generated 
only when a device first finishes an 
operation. 

This means we don't have to worry 
about setting up the processor to pro- 
duce interrupts (or about asking DOS 
to do it for us), but we can still pro- 
gram a device handler that has a 
structure much like those used in 
sophisticated operating systems. 
Thus, we can learn a lot about how 
device drivers work by constructing 
this relatively simple driver. 


Disk Drivers 

The kinds of requests that can be 
given to a device driver by DOS are 
listed in Chapter 14 of the DOS 2.0 
manual. For a disk driver, the pos- 
sible requests are as follows: 


INIT—Initialize the disk hardware 
when the system is first started up. 
This procedure is always called exact- 
ly once, when DOS is started at 
power on or by pressing Ctrl/Alt/Del. 
MEDIA CHECK—Check whether the 
user has changed disks since the last 
time the disk drive was used. For my 
device driver, I always tell DOS I 
“don't know” whether it was changed 
because for a floppy disk this is prob- 
ably more efficient than reading the 
disk to see if it has been changed. An 
interesting alternative to this ap- 
proach might be to tell DOS the disk 
hasn't changed if the disk motor is 
still on and tell it it has changed if the 
motor is off. The motor is turned off 
by the clock-handling routine in the 
ROM BIOS (the portion of the basic 
input/output system that is per- 
manently stored in read-only mem- 


ory) if the disk is not used for a few 
seconds; this provides a good guess 
as to whether the user might have 
changed the disk. If the user has 
changed the disk, the motor will be 
off (unless he is incredibly fast). 
Thus, if the motor is on, you can 
assume the user hasn't changed 
disks; in such a case, DOS would not 
reread the disk if the block being ac- 
cessed was in memory, speeding up 
multiple accesses to the same block. 
The DOS manual doesn't tell exactly 
what the three alternatives (has 
changed, hasn't changed, don't 
know) do, so you are probably safer 
with the "don't know" alternative. 
BUILD BPB—Tell DOS where in 
memory you have stored a table, 
called the BPB, describing the size of 
the directory and the number of 
blacks on the disk. 

INPUT—Read from the disk into 
memory. DOS gives you the starting 
block number on the disk, the start- 
ing address in memory where you 
are to put the data, and how mar.y 
blocks you are supposed to read in. 
OUTPUT-—Write from memory to 
disk. DOS gives you the same infor- 
mation as for the INPUT function. 
OUTPUT WITH VERIFY—-Wrtite from 
memory to disk, then verify that the 
data was written correctly. For our 
disk driver, we treat this request the 
same as a plain OUTPUT, although 
it would be fairly easy to add a func- 
tion to check that the data was writ- 
ten correctly, since the ROM BIOS 
provides a VERIFY function. 


The exact form in which a request 
is given to the driver is explained in 
Chapter 14 of the DOS manual. This 
data is called a “request header" and 
tells exactly what DOS wants the 
device driver to do. It always contains 
a "command code,” a number iden- 
tifying the functions to be performed; 
a "status word," in which we store in- 
formation telling DOS whether we 
successfully performed the operation 
it asked for; and some other informa- 
tion that I won't go into here, telling 
the size of the request area in mem- 
ory and the unit number when more 
than one device is to be handled by 
the same driver. The request header 
usually has other information follow- 


ing it in memory, such as the address 
and block numbers to be used for an 
INPUT or OUTPUT operation. 

The two main things that a device 
driver for a disk must accomplish are 
the INPUT and OUTPUT operations. 
The other functions are fairly simple 
and may be based, with appropriate 
modifications, on the listing supplied 
in the DOS manual. I'll concentrate 
on the INPUT and OUTPUT opera- 
tions in the remainder of this article. 


Accessing the Disk 

When DOS asks the driver to per- 
form either an INPUT or OUTPUT 
function, it supplies three numbers 
that tell exactly what is to be done. 
The first is the "transfer address," 
consisting of two words. These words 
are the address in memory where the 
disk transfer is to take place. For en 
INPUT, this is where the data from 
the disk is to be stored as it is read 
trom the disk. For an OUTPUT, this 
is where the data to be written onto 
the disk is found in memory. 

To understand this, let's consider 
how a user's program would access 
the disk; for simplicity, let's say you 
want to read an integer from the disk 
in a BASIC program. You can't read 
just an integer, which is 2 bytes long, 
from the disk; the disk is read in 
blocks of 512-bytes. One of the func- 
tions of DOS (and the BASIC inter- 
preter) is to figure out where on the 
disk the integer is stored; it will be 
in some 512-byte block of the disk, 
and this whole block has to be read 
into memory all at once, because 
that's how the disk works. 5o DOS 
sets aside an area in memory, called 
a buffer, into which the block is to be 
read. This area is entirely separate 
from your basic program and is in- 
visible to you. It then asks the driver 
to read the block into the buffer, and 
after the driver has done so, it ex- 
tracts the integer trom the block and 
puts it into your BASIC variable. 

It is the address of this buffer in 
memory that is the first of the num- 
bers given to the driver with an IN- 
PUT or OUTPUT request, The driver 
does not have to set up the buffer or 
determine where data is on the disk; 
that is done by the higher-level parts 
of DOS. It only has to read one or 
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more 512-byte blocks from the disk 
into memory when requested. The 
second number given to the driver is 
the number of these 512-byte blocks 
that are to be read in. Often, only one 
block will be read at a time; but when 
a lot of data is to be transferred at 
once, such as when copying a file or 
saving the text from a word pro- 
cessor, many blocks may be read or 
written at the same time. The third 
number given to the driver is the 
"starting-block number" telling 
where on the disk this data is to be 
read or written. Because disks always 
work in terms of 512-byte blocks, the 
disk is divided up into a series of 
these consecutively numbered 
blocks; the block number is a "disk 
address" analogous to the memory 
address of a variable in memory, but 
the size of the object being addressed 
is much greater (512 bytes versus 1 


byte). 


Operating the Hardware 

I've just explained that when DOS 
asks the driver to perform an INPUT 
or OUTPUT, you'll be given informa- 
tion on where in memory and on 
disk the data is to be found or put. 
But you have to make the disk drive 
actually read or write the data. For- 
tunately, the program in the IBM PC's 
ROM (read-only memory), called the 
ROM BIOS, makes this easier. This 
program has subroutines for almost 
every hardware device available for 
the machine, including, fortunately, 
the TM100-4 disk, which is just 
another floppy-disk drive to the IBM 
PC. To use this subroutine, move in- 
formation concerning what you want 
done into the 8088's registers and 
then call the subroutine via the 8088's 
INT instruction. However, there are 
two problems. First, the ROM BIOS 
doesn't know about DOS's block 
numbers; second, in any one call to 
the ROM BIOS subroutine, you can't 
transfer more than nine sectors at a 
time. (Depending on where the start- 
ing sector is on the disk, you may 
only be able to transfer less than 
nine.) The information you have to 
give DOS is listed in table 1. 

Of the available functions, a DOS 
disk drive needs to use only func- 
tions 0, 2, and 3; these are the RESET, 
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AH = Function to be peformed: 
0 = RESET the disk drive 
1 = get status information 
2 = READ from disk into memory 
3 2 WRITE fram memory to disk 
4 = VERIFY a write operation 
5 = FORMAT a track of Ihe disk 


AL = Number cl sectors to transfer 
CH = Track on disk to be used 
CL = Sector within track to use 
DH = Head on disk drive to use 
DL a Disk drive to use 


ES:BX a Address of buffer in memory 


Table 1: Before calling the ROM BIOS 
subroutine, you must load the appropriate 
information (shown above) into the BIOS 


registers. 


READ, and WRITE functions. Notice 
that locations on the disk are given 
in terms af the track, head, and sec- 
tor. The track number identifies 
which of the concentric rings of data 
on the disk is to be used; the TM100-4 
can store twice as much data as a 
standard double-sided drive because 
it has 80 tracks instead of 40. The 
head number on a double-sided disk 
drive such as the TM100-4 identifies 
the side of the disk you should use. 
And finally, the sector number tells 
which of the nine available sectors on 
a given track and side is to be used. 
(This sector number can be anything 
between 0 and 255; although Micro- 
soft and I use numbers 1 through 
9, any numbers can be used. This 
is how most copy-protection schemes 
work.) 

To compute the track, head, and 
sector number from the DOS block 
number, we use the following 
formulas: 


track = block / 18 

TS = block mod 18 

head = TS/9 

sector = TS - (head x 9) + 1 


Because each track holds 18 blocks 
(9 blocks per side, 2 sides), the track 
number is the block number divided 
by 18 (using integer division). The 
value TS is the sector number withm 
the track, a number between 0 and 
17. If this number is less than 9, use 
head 0 and sector TS +1 (because sec- 
tor numbers start at 1, not 0). If it's 
9 or greater, subtract 9 from T541 


and use head 1. In other words, the 
first 9 sectors are on head 0; the sec- 
ond 9 are on head 1. This is also how 
head, sector, and track numbers are 
calculated by the DOS disk drivers. 
For an introductory description of the 
ideas of head, sector, and track, see 
pages 1-10 of the DOS 2.0 manual; 
it provides more information on the 
basic concepts involved. 

After you've translated the block 
number to the numbers required by 
the ROM BIOS, you have to break up 
requests for transfers bigger than can 
be handled at one time into con- 
secutive requests to the ROM BIOS. 
The reason you have to do this is that 
the ROM BIOS doesnt know how 
DOS numbers sectors. It doesn't 
assume after it has transferred the 
last sector on track n that ittan go to 
some other track and sector, say track 
n+1 sector 1. You have to tel] it ex- 
plicitly. So whenever the track or side 
(head) numbers change, you have to 
give the ROM BIOS another request. 

Although this is somewhat compli- 
cated, if you sit down with pencil and 
paper you can probably write out a 
simple procedure, in the program- 
ming language of your choice, to 
solve the problems just described, 
This is not too difficult and is a good 
practice whenever you are program- 
ming a complicated procedure in as- 
sembly language. Unfortunately, 
there are some interesting and 
frustrating aspects of this problem 
that aren't documented in any 
manual—and this made my project 
much harder. 


Unexpected Problems 

When I wrote the original device 
driver, I used the example in the DOS 
manual as a guide. Within a reason- 
able amount of time, I had what 
should have been a working driver. 
But it wasnt that simple. 

First, 1 had put some calls to DOS 
into my driver to display information 
so I could trace the activity of the 
driver for debugging. But the driver 
didn’t work at all. It hung the system. 

I tried using the debugger supplied 
with DOS. I traced the execution of 
the driver, using breakpoints at ap- 
propriate places. Strangely, the re- 
quests to the driver seerned to be get- 


ting destroyed; and more strangely, 
no matter where I put the break- 
point, this would always happen 
sometime after the first breakpoint 
was hit. Finally, by more tracing, I 
discovered the first difficulty with 
writing device drivers for DOS 2.0: 
you can't use the debugger because 
the debugger uses DOS's I/O rou- 
tines rather than having its own, as 
is desirable in a good debugger (a 
debugger should generally be as in- 
dependent of anything else in the 
system as possible); and DOS's I/O 
routines are not “reentrant,” meaning 
you cant call them from within a 
previous call on the I/O routines, or 
the former's data will be destroyed. 

This was a disappointing setback. 
You can't use the debugger to debug 
the operating system because the 
debugger tampers with the data 
you're trying to examine. It's hard to 
understand why Microsoft designed 
it this way. It would be helpful if 
someone would develop a debugger 
independent of anything (except 
perhaps the ROM BIOS) to plug in- 
to the extra socket on the 5150 cen- 
tral processor (there's not a free 
socket on the 5160, so it wouldn't 
work there). 

The second problem I had con- 
cerned the DOS I/O routines. They 
aren't reentrant. This is mostly 
because DOS seems to have been 
written in assembly language. Many 
of the idiosyncrasies of DOS could 
have been avoided if, when making 
a Unix-like single-user operating sys- 
tem, they had also followed the lead 
of Unix and written it in C, which 
uses a stack for local variables, thus 
tending to minimize problems such 
as those that occurred with the 
debugger and I/O routines. 

After filling out one of the com- 
plaint forms in the back of the DOS 
manual to send to Microsoft, I pro- 
ceeded to write my own routines to 
use the ROM BIOS to display debug- 
ging information on the screen. They 
are illustrated in listing 1. After 
replacing the original calls to DOS 
with calls on my new routines, I 
tested it again. A third problem 
emerged. No matter what I did, DOS 

would give the message Sector size too 
large in file Tm4.com. This message 


Listing 1: The ROM BIOS debugging routines. 


: debugging macros 


i; prireg - print contents of register rg in hex, followed by message 


prtreg 


msgstr; 


around? 


string in msg, e.g. 


prireg ax,"=ax register" 


macro  rg.msg 
push ax 

mov &x,Fg 

call prtax 

wto msg 

pop ax 

endi 

Write mesg te display, E.g», wto "1/0 Error” 
macro mesg 

local msgstr around 
ifdef debug 

push ax 

push bx 

push si 

mov si offset msgstr 
cal] putc 

pop si 

pop bx 

pop ax 

Jmp around 

db mesg 

db OOH ,OAH, *$* 
endif 

enda 


$ 
| Local Procedures for debugging macros 


f 
$ pute - equivalent of 005 function F 


$ 


pute 


putcl: 


putcz: 


putc 


near 


mov bl,? 
mov bh, 
mov al ,Isi] 
cmp al,” $” 
Je pute? 
mov ah, 14 
int 10H 
inc si 

Jmp pute 
ret 

endp 


$ 
; prtnum - print low-order 4 bits of al register in hex 


Į 


pe taum 


proc near 
push ds 

push cs 

pop ds 

push bx 

mov ox,affset x1tab 
xlatb 

mov ah, 14 

mov bh ,0 

int 10h 

pop bx 


Listing 1 continued on page 374 
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Listing 1 continued: 


.pop ds 

ret 
Ki tab db *01234567809^BCDEF ^ 
ar tnum endp 


prtax - print ax registers contents in hex 


„rý m wh 


prtax prac neac 
push cx 
push ax 
moy al yah 
mov cid 
shr al ,cl 
call pr tnum 
pop ax 
push ax 
mav à! ,ah 
and al ,UFh 
cali pr tnum 
pop ax 
push ax 
mov cl,4 
ahr al,c! 
call pr tnum 
pop ax 
push ax 
and al ,0Fh 
call pr tnum 
pop ax 
pop cx 
ret 

prtax endo 


Listing 2: The device driver local stack routine. 


t Code used to set up a private stack for the device driver 


|! 448 The following is in the code segment for the driver: because 
; *€*X the code, stack, and data segments are set up to all start at 
: XXX the same address. 


[ 
t Private stack - because DOS doesn t provide enough 
: roam for us to do our debugging IZQ 

i 


db 102 dup ("TM4 Stack ") = 1020 bytes stack area 
sthkbot equ * 

dw > : à little extra space just to Da safe 

dw ? 


i 

| Stack pointer save area 

t 

zpsav du 3 ; DOS s stack pointer if saved here 
sasav da 3 ; DOS 5 stack segment 18 saved here 


i 
1 entry ta exit from device strategy: example of stack switching 


dev. strategy? 
t switch ko private stack 


mov spsav.5p : save DUS: s stack pointer 

mov Stsav, SS $ and its stack segment 

mov ax,cs t stack is in the code segment, 30 we 
mow S5 ,8X ; set stack segment = code segment 


mov ep,offset stkbot ; and point stack pointer to bottom 
; of the stact 


#44 Code for strategy routine goes here 


1 switch back to DOS s stack 


mav 65 ,S58av : restore DOS: $ stack seg we saved 
moy $p,.5psav ; likewise its stack pointer 
ret ; and return to DOS, who called us. 
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meant that my driver was telling 
DOS that the disk's sector size was 
something other than the intended 
512 bytes. After careful examination, 
I found that this was false—the sec- 
tor size was correct. At this point, 
only guessing and intuition led to a 
solution. I guessed that what was 
happening was that the system stack, 
a small stack local to DOS that is used 
in place of the user's stack whenever 
a DOS function is called, was over- 
flowing and destroying some of 
DOS's data. This seemed possible 
because my debugging I/O routines 
saved all the system's registers, using 
alot of space on the stack, and called 
ROM BIOS procedures, using even 
more. So I resorted to the unortho- 
dox method of having the device 
driver set up and use its own local 
stack (this method remains in the 
finished driver). This eliminated the 
error message, although I have no 
concrete evidence that this was the 
cause of the error. This is not a 
satisfactory solution, because it 
means the driver takes up more 
space than it should and the method 
used to switch stacks is complicated, 
much like a context-switching opera- 
tion used in a multitasking operating 
system to switch between several pro- 
grams running at the same time. But 
this solution does assure that the 
driver will have a known amount of 
stack space, and it eliminates the er- 
ror message. The method used to 
switch to a local stack is illustrated in 
listing 2. 


Hardware Limitations 

Following this improvement and 
the addition of some macros to print 
the contents of the registers on the 
screen, debugging proceeded about 
as expected for a while. The driver 
seemed to be working at last. But 
then, while copying a large file, an 
VO error occurred. The error code 
returned by the BIOS was code “09”; 
according to the ROM BIOS listing in 
the Technical Reference manual, this 
means “attempt to DMA across 64K 
boundary" This was the first refer- 
ence | had seen to what turned out 
to be a difficult, and largely undocu- 
mented, hardware restriction on the 
IBM PC. When doing I/O to the disk 
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price. permanently configure a terminal for their 
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using the conventional hardware ap- 
proaches (those used by the ROM 
BIOS), you can't read or write a block 
that lies across a 64K-byte boundary. 
This has nothing to do with the seg- 
mentation registers, which are the 
usual cause of 64K-byte restrictions. 
Instead, it has to do with the way the 
circuit is built (as seen on sheet 4 of 
the 64/256K-byte System Board dia- 
grams). Although it isnt documented 
clearly, memory on the IBM PC is 
partitioned into 64K-byte blocks for 
purposes of DMA (direct-memory ac- 
cess) I/O, Chip U19 on the central 
processor board is a “DMA page 
register” that must be given the up- 
per 4 bits of the address of the buffer 
to be read or written before the I/O 
operation starts. This will determine 
the upper 4 bits of the address in 
memory at which the I/O will occur, 
Since this can't be changed while the 
I/O is going on, you can't do I/O to 
a buffer lying on a 64K-byte boun- 
dary. For instance, you can't have a 
buffer that starts at hexadecimal ad- 
dress OFFOO and goes through ad- 
dress 10100, because that lies on a 
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page boundary; note that the upper 
4 bits of the starting and ending ad- 
dress differ, 

This wouldn't be so bad except that 
DOS regularly tries to do I/O opera- 
tions using buffers that lie on page 
boundaries. This happens, for in- 
stance, when the COPY command is 
used to copy a large file if your 
machine has more than 64K bytes of 
RAM (random-access read/write 
memory). 

Again, it's hard to understand why 
this was done. Certainly the new I/O 
functions provided in DOS 2.0 that 
use a pool of buffers maintained by 
the operating system shouldn't have 
to do this, and probably don't; the 
buffer pool almost certainly can be 
allocated to avoid these 64K- 
boundaries. It would also have 
seemed reasonable for functions such 
as COPY to check and not attempt 
such I/O, It's true that user programs 
would have to be restricted not to at- 
tempt such I/O either, if they were 
using the "raw" I/O functions pro- 
vided by DOS. Perhaps this was an 
attempt to allow DOS to smooth over 


irregularities in the hardware, as a 
good operating system should. As 
such, it was not a bad design deci- 
sion, but it does make writing device 
drivers more difficult, especially 
since documentation of this restric- 
tion is so sparse. The only case in 
which such a restriction is necessary, 
raw I/O by the user, is not desirable 
in any operating system because it 
minimizes protection by the system 
against the user accidentally destroy- 
ing valuable data in memory. 

I solved this problem in my driver 
by checking whether a requested I/O 
operation crossed a 64K-byte boun- 
dary. If it did, I transferred up to the 
block that crosses the boundary. 
Then, I copied the offending block to 
a local buffer within the driver and 
transferred it; then I transferred ail 
the data following the boundary- 
violating block. This requires three 
transfers where one would have suf- 
ficed, but it solves the problem. This 
may not be the best method—there 
may be some hardware trick to solve 
the problem, but if there is, it's not 
documented, The method I used 
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complicates the code (and, in fact, my 
solution does an unnecessary copy in 
the case of an INPUT operation 
because of the way the program is 
structured), but it works, and there 
is no visible degradation in perfor- 
mance. 


The Finished Program 

The finished device driver is a fully 
functioning driver for a TM100-4 disk 
configured as device 1 (the drive nor- 
mally called B: by DOS). It assumes 
that the device 0 (or A:) drive is a 
standard IBM disk drive compatible 
with either the TM100-1 (single-sided) 
ot TM100-2 (double-sided) disk drive. 
This is probably the best approach to 
use, unless you have an expansion 
chassis supporting more than two 
disk drives, because IBM and the 
other software suppliers all distribute 
their programs on the standard 
40-track disks, and these do not ap- 
pear to be readable on the TM100-4 
with IBM's disk controller. 

À major feature of this disk driver 
is that it changes the head-stepping 
rates for both the standard TM100-2 
drive and the TM100-4 to rates that 
seem to work much better. Specifical- 
ly, the TM100-2 is operated at 4 ms 
(milliseconds) per step and the 
TM100-4 is operated at 2 ms per step. 
This is slightly faster than the 
specified optimal stepping rate for 
the drives (the optimal rates are not 
possible because the fast clock rate on 
the IBM PC causes the controller's 
stepping rate to be settable only in in- 
crements of 2 ms, and the optimal 
rates are 5 and 3 ms, respectively). 
Using these rates causes the heads to 
move smoothly and quietly, eliminat- 
ing the loud and irritating buzzing 
noise usually produced by the drives. 
If you find that your drives will not 
work at these rates, you can change 
them to slower values, but it is im- 
portant not to operate the TM100-4 at 
a 4-ms step rate, because it is claimed 
by at least one vendor (Network Con- 
sulting, Inc.; see the warning on page 
3 of chapter CONFIG.IBM(Utl) in 
the UCSD p-System programmer's 
guide dated 16 March 1983) that a 
"serious vibration problem" exists 
that can damage the drive if a 4-ms 
stepping rate is used. | have used my 


disk drives at the rates set by this 
driver for the past eight months with 
no adverse effects or increased I/O er- 
ror rate; in fact, it would seem that 
the reduced vibration levels pro- 
duced by operating the heads close 
to their specified optimal rates would 
reduce wear on the head supports 
and other parts in the drive. 


Future Enhancements 

One advantage of having your own 
disk driver is that you can devise 
ways to further increase the storage 
capacity of your drives. One of the 
easiest ways to do this is to go to 10 
sectors/track instead of 9. This feature 
is currently available under some im- 
plementations of the UCSD p-Sys- 
tem, where it appears successful. 
However, it requires changing vari- 
ous timing parameters provided to 
the disk controller, and thus it is not 
as easy as going from 8 to 9 sectors 
per track. 


Retrospective 

In looking back on this project, 
several things are apparent. The first 
and most important is that, if I were 
writing the driver over, I would do it 
in C. I used assembly language 
primarily because I did not have a C 
compiler. I have subsequently pur- 
chased a C compiler that would be 
well suited for this application; I have 
used it to write several stand-alone 
device-handling programs. 1 would 
guess that it would have taken me a 
third of the time it took me to imple- 
ment the program in assembly lan- 
guage if I had used C, because the 
majority of bugs, other than the prob- 
lems described in this article, were 
related to register and addressing 
complications and structural flaws in 
the code that would have been 
avoided or easily detected if a block- 
structured language had been used. 

I favor C for this project because it 
is not strongly typed but has power- 
ful control structures, unlike either 
Pascal, which is strongly typed and 
has weaker control structures, or sys- 
tems-programming languages such 
as BLISS, which essentially has no 
typing at all and relatively weak con- 
trol structures. 

It is also apparent that DOS 2.0 
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would have benefited from the use of 
C. This version of DOS is obviously 
patterned after Unix; even the names 
of the system calls are the same as in 
Unix (more exactly, it is a subset of 
Xenix, which was patterned after 
Unix). Unix began as an assembly- 
language system but was quickly 
revised to be written in C. Some of 
the benefits of this approach would 
have been a more uniform calling se- 
quence for the DOS system calls 
(presently they tend to be irregular) 
and a much greater likelihood that 
the operating system's routines 
would be reentrant, because C and 
similar programming languages store 
most variables on the stack. If all 
"static" variables are properly used, 
implementation of multitasking is 
much simpler and does not involve 
the previously described problems. 

Finally, debugging this device 
driver was enormously difficult 
because of the absence of adequate 
debugging facilities. A large software 
house probably would have an Intel 
Development System or a similar 
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facility to provide hardware tracing 
for debugging, but the average user 
does not have such equipment. Any- 
one attempting to implement a 
device driver for this system would 
do well to first obtain or write a good 
stand-alone debugger. Unless you 
have considerable patience, ex- 
perience, and intuition, locating bugs 
in such a program is difficult. 


Conclusions 

It is feasible to write device drivers 
for MS-DOS 2.0, although debugging 
can be difficult. This is a good feature 
of the operating system, as is its 
structure. Some problems, as ex- 
plained previously, exist; with luck 
these can be ironed out. 

A project such as this can give you 
a better feel for what goes on within 
a given operating system than does 
user-level programming. At present, 
MS-DOS is rather complicated. The 
original system, developed outside 
Microsoft, was written quickly and 
lacked many necessary features. 
Considerably more expertise (as well 
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as an understanding of Unix) was in- 
volved in developing version 2. 

Yet MS-DOS still seems to be sub- 
ject to two opposing forces. One 
steers it toward a fairly good struc- 
ture, perhaps because of the upward- 
compatibility with Xenix that it is 
supposed to have. The opposing 
force, fostered largely by the con- 
tinued use of assembly-language 
coding, is steering it towards the old- 
fashioned disarray and patchwork 
familiar to anyone who has done sys- 
tems programming for one of the 
older operating systems on main- 
frame machines. Hopefully, with 
new features such as the ones 
discussed in this article, the former 
will prevail in the end. m 


J. Eric Roskos (Box 120562, Nashuille, TN 37212) 
is a graduate student at Vanderbilt LIniversity whose 
dissertation is on a new architecture for multipro- 
cessor shared-memory systems and related theories 
of communication and synchronization. 
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Deciphering Word Games 


Two BASIC programs that will help you 
solve cryptograms and anagrams 


Puzzles fascinate me. As a young- 
ster, I loved encrypted codes, secret 
languages, decoder rings, and similar 
puzzles. I still enjoy decoding word 
puzzles; all the more so when they're 
as close at hand as cryptograms or 
anagrams in the local newspaper. 

The cryptograms in newspapers 
are short messages, often only a few 
sentences long, in which each letter 
of the original text has been replaced 
by some other letter of the alphabet. 
Usually the substitutions are random 
choices without a pattern. For exam- 
ple, the latter a may replace all the ts, 
while b replaces all the os. One par- 
ticular letter is never used for more 
than one coded letter. Sometimes a 
few letters will not be encoded at all; 
they remain the same in the encod- 
ed message as in the decoded plain 
text. 

Anagrams are words whose letters 
have been rearranged into a mean- 
ingless jumble. The trick is to put 
them back into their proper order to 
spell a word, For example, SIBAC is 
an anagram for BASIC. The longer a 
word, the more possible combina- 
tions it has. For instance, a three- 
letter word has six possible combina- 
tions: 1x 2x3- 6. A four-letter 
word has 24 possible combinations: 
1x2x3x4224. A five-letter 
word has 120 combinations, six letters 
have 720 combinations, and so on. 
You can spend a lot of time trying to 
find the hidden word in a six-letter 


by Mark C. Worley 


anagram unless, of course, you are 
inherently intuitive or prone to 
logical analysis. (Some people just go 
on to the comics page.) 

grams are a particular chal- 
lenge to decode because of the con- 
tinuing search for the correct letter 
substitutions, or keys, to the crypto- 
gram. Prior to computers, this search 
would consume a lot of paper, pen- 
cil lead, erasers, and patience as each 
new key was tried out in the text. 
With computers, the monitor pro- 
vides a constantly fresh worksheet 
and the keyboard becomes a pencil 
that never dulls with an eraser that 
always wipes cleanly. Perhaps you 
will be interested by the following 
programs written in Microsoft Ex- 
tended BASIC that can help you en- 
joy solving word games. 


To Solve a Cryptogram 
Crypto.bas is a program ideally 
suited for solving the short- to 
medium-length crytograms frequent- 
ly found in the corners of newspaper 
pages. Using a 24-line by 80-character 
display monitor, Crypto.bas displays 
almost 400 workspace characters. 
This means that five lines of code and 
workspace, 79 characters long, can be 
displayed. Those of you with smaller 
screens will have less available work- 
space, but the program can be modi- 
fied for your screen size by changing 
the 79 in line 50 to 1 less than your 
screen width. For instance, if your 


screen is limited to 40 characters, 
then change the 79 to a 39. 

To decode a cryptogram, load and 
run Crypto.bas (see listing 1). The 
screen will clear and the command 


TYPE THE CRYPTOGRAM: 


will appear on the screen, along with 
an on-screen ruler showing 79 
dashes. The input command LINE 
INPUT allows punctuation to be in- 
cluded in the string. The ruler is 
printed to help eliminate entering an 
80-character line, which usually 
results in an automatic carriage 
return and line feed (CR LF) on the 
screen. These unexpected CR LFs use 
up extra space in the display and 
generally make the display unman- 
ageable, If the cryptogram occupies 
more than one displayable line, type 
what you can, then enter new lines 
by hitting the Enter or Return keys. 
When you have finished entering the 
entire cryptogram, hit Enter or Re- 
turn on a blank line. 

Line 80 in listing 1 checks for a 
0-length line. When a 0-length line is 
encountered, variable A is set to 
equal the number of lines entered, 
then a subroutine counts the fre- 
quency of each character. The MID$ 
and ASC commands count the char- 
acters quickly. 

The next subroutine, beginning on 
line 480, starts with ASCII character 
65 (capital 2) and continues through 
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ASCII character 90 (capital z), search- 
ing for the largest value of AMT(X). 
AMT(X) is the variable that contains 
the frequency of occurrence of the let- 
ter whose decimal ASCII value is the 
X in AMT(X). Line 500 searches and 
compares each value of AMT(X) to 
find the highest value (or last-found 
highest value) if more than one char- 
acter has an equal number of occur- 
rences in the text. To ease decoding 
and the character-frequency count, 
you should enter the anagram in 
capital letters. The program can be 
modified to include in the character- 
frequency count coded messages that 
use numbers and other printable 
characters for letter substitutions. 

After the five most frequent char- 
acters are found, the subroutine 
returns to line 110 where the crypto- 
gram and workspace lines are 
printed. A line of the encoded text is 
printed, then a workspace line below 
that, followed by a blank line. This 
continues until the entire message is 
displayed. Below the text, the five 
most frequently used letters in the 
English language—e, t, o, a, n—are 
shown. Immediately below those let- 
ters the five most comunonly used let- 
ters in the message are displayed. 
This provides as easy way for you to 
choose the first few letters for pos- 
sible substitution into the encoded 
text. Also shown is a count of the 
total number of characters in the text, 
which is helpful to know. (There is 
some argument about what the mast 
commonly used letters really are. Ac- 
cording to various sources, they in- 
clude the following combinations: 
ellan, ethsi, etaci, or etona. The most 
commonly used character is actually 
not e, but the space between words. 
The frequency of spaces is important 
to recognize in many encoded texts 
and in text-compression storage 
methods, } 

After the code is entered and dis- 
played, you are prompted to begin 
substituting letters. Choose a letter in 
the coded text to be changed and 
enter it. Then choose a letter that 
should substitute for that letter and 
enter that. The program will now 
search for every occurrence of the 
first letter in the coded text and sub- 
stitute the corresponding letter in the 
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Listing 1: Cryplo.bas is a program in BASIC used to solve and create your own cryptograms. 


18 REM CRYPTO.8AS PGM TO EASILY WORF. CRYPTDGRAMS 


20 PRINT CHR9(121! 

36 DIM GN(9S1,QMT(iv8) 

46 PRINT"TYPE THE CRYPTOGRAM: 

ga PRINT SGTRING9 (79,995) 

&8 LIME INPUT Z8¢(A) 

78 LET LL(iA) «LEN(ZBIAT) 

BP IF LL(A)$»8 THEN AeA+1IGOTO Z6 
72 Aw-B-1 

120 GUSUB 39g 

110 FOR X208 TU AX8(X) 9ZR (X) INERT X 
128 PRINT CHR*112) 

1380 FOR Yea TD A 


12/31/82 
‘CLEAR THE SCREEN (CLG? 


Terminate with a blank line <CR>* 


‘LINE INPUT ALLOWS PUCTUATIONGS 
LLIA SLINE LENGTH 

"BLANK LINE TERMINATES INPUT 
Ank OF LINES IN CRYPTOGRAM 
‘COUNT LETTER FREQUENCY 

‘MAKES CRYPTO & WORKEPACE EQUAL 
"CLEAR SCREEN (CLS) 

"Aza DF LINES IM CRYPTOGRAM 
"PRINT CRYPTO & WDRKBPALE 


148 PRINT Z2¢¢Y)a PRINT X&Y) 
158 IF PF*1 THEN LPRINT Z2U¢¥)ELPRINT ROLY) 
140 M 


PRINT: IF PFal THEN LPRINT 
NEXT Y 


168 PFab 

. $58 

208 PRINT “CRYPTOGRAM; "|; 
218 FOR Y«e1 TU 5 


238 NEXT 
240 PRINT £ 
25@ PRINT “PLAIN TEXT: E f 


L N' 
262 PRINT11NPUT"ENTER THE LETTER TO BE CHANGED for GUIT or PRINT! 


[F G@¢="PRINT® THEN PF»11:G0TO0 120 
ZO@ IF A€m"QUIT" THEN END 
INPUT"ENTER THE LETTER 
Téd '  *$* SEARCH FOR AS IN Z9, 
Sie " ebe 
328 FOR Y=@ TO A 

FOR m1 TO LLY? 


NEXT 1 

Sé NEXT Y 

3706 GOTO 1240 
* oes 


PRINT THE FIVE MOST FREQUENTLY USED CHARACTERS 


TEXT LENGTH: ", TEXT 


AND A &PACE BEFORE NEXT LINES 
PRINT NEXT CRYPTO/WORKSPACE LINES 
“CLEAR PRINT FLAG 
535 


IF ion THEM PRINT CHRS(ÍGNM(Y)13)4I" “g 


"TAG 
*PF=PRINT FLAG 


IT 1B TO BE CHANGED TO"jB* 
THEN REPLACE IT 
2$ I8 THE CRYPTOUGRAM, Fe IH THE WORKSPACE ete 
' Awt OF LINES DF TEXT 


IN X WITH BS see 


"LL CVISLENGTH OF THAT LINE 
IF MIDSCZet¥), fp, Li sAS THEN MIDSCKO(¥), 1,1) B8 


"PRINT CRYPTO & WORKEPACE W/CHANGES 
GUB-ROUTINE TO COUNT FREQUENCY GF EACH LETTER 


396 PRINT CHAA {12} STRINGS (12,181 TAB(235) "COUNTING LETTERS" 


408 FOR Y=8 TO A 
FOR x=1 TU LL (Y! 


NEXT X 
440 WEXT Y 


436 FOR ket TO Ac TEXTTEXT*LENtZS4XTIIMEXT X 


468 TEXT=TEKT~AMT X2) 
sae 

46@ FOR Yel 70 5 
FOR X«68 TO Fe 


NEXT kK 

AMT (GNI Y) ) a8 
wee MENT V 
S46 RETURN 


workspace with the second letter. The 
alternating lines of coded text and 
workspace will be reprinted on the 
screen with the coded text remaining 
unchanged and the workspace show- 
ing the substitutions. Now, a ready 
comparison can be made between 
the two versions to see if the substitu- 
tion choice was a good one, and to 
see which is the best letter to try next. 
If the choice was a bad one, you can 
change the letters in the workspace 
back to the original or to some other 
letter. The top line of each pair of 
lines (the original ) always 
remains unchanged. Only the bot- 
tom line of the pair (the workspace) 
changes. 

The program won't save the cryp- 
togram on disk. However, if you've 
decoded it or are interrupted and 
want to save your work, enter PRINT 


SELECT THE FIVE MOST FREQUENT LETTERS 


IF AMTIX} aeBey! THEN GO) SAMTUETIGNOY) SX 
h BTORE 
' IGNORE THIS ONE NEXT TIME AROUND & 
*'LDOk FOR NEXT MOST FREQUENT LETTER. 


"Aa OF LINEE OF TEXT 
‘LE CY) LENGTH OF THAT LINE 
QestiIDE LZ€8 (V? 24,101 AARC (Q8?) 1 AMT (€G) mAMT (Q) +1 


"TOTAL-UP TEXT LENGTH, 
'& SUBTRACT SPACES FROM COUNT 
tit 


"FIND HIGHEBT COUNT, 
IT AS GN(Y) 


in answer to the prompt from pro- 
gram line 260. PRINT will save the 
cryptogram and workspace on paper 
vía your printer, then it will return to 
the program and reprompt you for an 
input, When you enter QUIT as an 
answer to the prompt, the program 
will exit, 

Crypto.bas is not intended for 
rigorous code-breaking other than 
simple letter substitution, but it can 
be used to create cryptograms. By fol- 
lowing the instructions on decoding 
a cryptogram, you enter the plain text 
in place of the coded text, then use 
the letter-substitution capabilities of 
this program to generate the desired 
cryptogram. (Use the program to de- 
code your cryptogram and check that 
you haven't assigned the same letter 
for two letters or made some other 
errot.) 


WELCOME TO 
THE DISTRICT OF 
COLUMBIA. 


It could be Wall Street tracking 
the ten most traded. . Detroit fore- 
casting automotive sales trends... 
the boardroom analyzing cash flow 
requirements. 

The District of Columbia could 
be anywhere from the production 
line to the bottom line. because 
Columbia is the personal computer 
designed for results. 

In business and professional 
applications, compatibility is critical. 
That's why Columbia computers 
are the most compatible on the mar- 
ket today. Truly compatible with 
the software designed by IBM or 
for IBM. Compatible with IBM 
PC's and compatible with each 
other. And Columbia uses both the 
MS-DOS* and CP/M-86* oper- 
ating systems to give you access to 
the widest possible range of appli- 
cations software. 

Business needs flexibility. That's 
why Columbia offers three models: 
the VP Portable for when you're on 
the move. or the MPC Desktops for 
when youre not. in your choice of 
dual floppv disk or hard disk drive. 

Business appreciates value. That's 
why Columbia personal computers 
are aggressively priced, and every 
one comes complete with an exten- 
sive library of software. No extra cost. 

The District of Columbia. It's ihe 
place to be if your place is in busi- 
ness. See the Authorized Columbia 
Dealer whos right in vour district 
or write us at 91M) Rumsey Road. 
Columbia. MD 21045. 


COLUMBIA 


IBM and IBM PC are registered trademarks ol 
International Business Machines CP/M-B6 is a 
registered Irademark ol Digiti! Research, Inc 

MS DOS is 8 registered trademark of Microsott 


Circle 59 on inquiry card. 


To Solve an Anagram 

Anagram.bas (listing 2) will accept 
a word that is three- to six-letters 
long, display all the possible com- 
binations on the screen, or print 
them at your command. A two-letter 
word has two combinations that are 
easily visualized without the aid of 
a computer, But a seven-letter word 
has 5040 possible combinations, far 
too many to scan on paper or on your 
monitor. Thus, the SWAP command 
is used extensively to simplify the 
program and increase its speed. 
Without SWAP, the process of swap- 
ping A$ and B$ requires these three 
steps: 


1. TS=A$ 
2. A$=B$ 
3. B$-T$ 


SWAP requires only one command 


SWAP A5$,B$ 


to accomplish the same thing. 

It works like this: when a word is 
entered, its length is checked and 
each letter is assigned to the string 
variables A through F. If the entered 
word is less than three characters or 
more than six, you're reprompted to 
make another input. 

A three-letter input will generate 
six combinations. A three-count 
FOR... NEXT loop with two inter- 
nal swaps provides the six possible 
“words.” | 

A four-letter input has 24 possible 
combinations. By running through 
the three-letter swap four times, you 
produce 24 combinations. This is ac- 
complished by the routine beginning 
on line 300. It runs through the three- 
letter routine once, swaps A$ and D$, 
runs through again, does another 
swap, and repeats the process until 
we have all the combinations printed 
on the screen. 

À five-letter combination produces 
five times the combinations that a 
four-letter combination does, so we 
run through the four-letter swap five 
times. À repeated swap of B$ and E$ 
each time produces the proper cir- 
cular shifting of each letter in the 
group. 

As you might have guessed, a six- 
letter combination can be accom- 
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Listing 2: Anagram.bas is a BASIC program to decipher and creale anagrams. 


1d "ANAGRAMA, BAB 
20 L| 


ees ACCEPTE 3,4,5,% à CHARACTER GROUPS 
#74 L PRINTE ALL POSSIBLE COMBINATIONB. 
*PFePRINT FLAG 


S6 PAINT PRINT’ Poe 
490 INPUT"ENTER A WORD 
Se IF We@=e"*" THEN END 
&& INPUT"PRINTED COPY (Y/N)s "PY 
78 IF P$»"Y" THEN PFmi1LPRINT We 
8? IF LEM(WÉ&)4:3 THEN 38 

98 IF LEN(WO) >O THEN 39 


(X to eit program) "Ws 


**X*'* EXITS FROM PROGRAM 
"ANYTHING BUT ‘Y*=ND 

'LEBB THAN 3 IB TOO FEW 
‘MORE THAN 4 IE TOO MANY 


Bt ASSIGN AS-Fe FOR THE LUP-TD-BIX CHARACTERS OF Ws tes 


110 ASSMIDSU46, 1, 1) DUMIDA (we, 2,1) pCOmMIDS (49,3, 1) 
120 OSMMIDS (We, 4, 1) 3E $eMIDe (49, S, 1) )F S«MID9 (We, Ay 1) 


1350 IF LEN(W$)«5 THEN BOBUB 48P:BUTO 36 
{48 IT LEM!WS8)«4 THEN GOSUB 328,G60TO 3$ 
IF LEN(We) 85 THEN BOBUB 2@8;G0TO 368 


15g 
168 GOSUB §@@:1G0TO 38 
202 FOR J=1 TO 3 

218 SWAP BE,ETIGUBUB 3o 
220 NEXT J 

23@ RETURN 

zaë GOBUB 402 

318 SWAP A@,D6,GORUB AQ 
X20 SWAP B¢,D08:GO8UB 408 
339 SWAP CS,DS:GOBUB 40A 
2408 RETURN 
4af FOR X» 
410 
420 
4308 
aao 
4350 NEXT X 

448 IF PFei THEN LPRINT 

478 PRINT1RETURN 

saa GOBUB 2890:GD08UB 426 

518 BWAP ASs,FS100BUB 209): GORUB 629 


TU 3 


S20 SNAP BS,FSsGOBUB 202:;G08SUB 629 
330 GWAP C*S.FB1008UP 296:GO0BUB 529 
$409 SWAP DS,F'OU:G08UP 2AA GQBUP 529 
Joe SWAP EC ,Fe:GOBUP 29@iGOSUB 526 
348 RETURN 


6105 * 


4309 YN&"INKETYS 
5AD IF INS"ULHRe (32) 
658 GOTO 4638 


plished by going through the five- 
letter swap six times, with the nec- 
essary swap between each run- 
through of the subroutines. Since 720 
six-letter words cannot be displayed 
simultaneously, they are printed in 
six groups of 120 words each, After 
each group of 120 words is printed, 
the subroutine starting on line 620 
freezes the display. This gives you the 
time to scan the screen for the de- 
sired word(s), and only by pressing 
the space bar can you go on to the 
next 120 combinations. The program 
lets you print the letter combinations 
on your printer by answering the 
prompt 


PRINTED COPY (Y/N): 


with a Y. Any other response is ac- 
cepted as a no. And as with Cryp- 
to.bas, Anagram.bas can also be used 
to create encoded words. 

With these two programs, Ana- 
gram.bas and Crypto.bas, I hope 
you'll find that your decoding tasks 


THEN PRINT CHR9412)(4RETURN 


*FIGURE LENGTH OF WE, 
*THEN GOBUP AND BNAF, 


*LEN (WO) n5 
"S-VARIABLE BWAP 


*4-VARIBALE EWAF 


*I-VARTABLE SWAP 


EWAP B*,CO:PRINT AS; Be) Ca, DS, ESíF 9," "a 

IF PF»í THEN LPRINT AS; BG; CO) DA ESFI" "| 
BWAP AS,C@sPRINT AG; BO; CO, D$] ES) Fe," My 

IF PF»i THEN LPRINT Asp BECH DO; FO) F a, " My 


'&-VARIABLE BWAP 


900 FREEZE DISPLAY FOR 6-LETTER COMBINATION, #84 
t3% DISPLAYS 1289 COMBINATIONS AT A TIME, *$& 
628 PRINT:IPRINT"PREBB «SP» TD CONTINUE." 


*«BPOaSPACE DAR. 
"LOOKS FOR A PREBBED 
“SPACE BAR BEFORE 
"CLES AND RETURN. 


are easier. Understandably, there will 
be a few purists who dislike using a 
computer to decipher anagrams, and 
I won't argue with them. It depends 
on your purposes for attempting to 
solve puzzles, Using a computer to 
solve a cryptogram, however, doesn't 
prevent the human intellect from par- 
ticipating in the process; it only 
removes the drudgery. 

As a final word, TIl leave you with 
a cryptogram to test both the pro- 
gram and your decoding skills. 


YIMQ CJDYANOR AS ZJJEAYW SJ 
HJRK SWQYvO TIOOEQY, HWAEQ 
JSWORY TRQZOR BDBGRBMY 
BDN CRJYYHJRNY. A EAKO SWQM 
BEE BDN WJTQ SWBS PJI WBN 
YJMQ ZID HASW SWAY QBYP JDQ. 
(Answer on page 468).m 


Mark C. Worley (POB 7225, Dallas, TX 75209) 
is an electronics«design engineer of meteorological 
equipment and its interfaces at Texas Electronics Inc. 
in Dallas, Texas, He has published several articles 


on a variety of analog and digital projects. 


At last: a completely new relational 
data base management system that 
fully utilizes and enhances the power of 
the best micro on the market today. 
And makes it available 1o those whose 
expertise is business, not computers. 


We call it POWERBASE.™ Software 
clever enough fo meet your inforna- 
fion needs, easy enough to be 
mastered in half an hour No fancy 
programming. No unnecessary com- 
puter jargon. You simply paint your 
screens and define the information you 
need. PowerBase does the rest. 
Pleasurably. 


POWERGASE and DATAZOON ore tredermeorks of G MS. Sysiems, Inc 


Powerbase 


for the powerhouse 
power: 


PowerBase introduces DATAZOOM™ 
and the exclusive Zoom Key which, at 
the touch of your fingertip, explodes 
data to deeper and deeper levels of 
revealing detail. Other features inciude 
ultra-fast b-tree access, multiple files, 
powerful editing and table look-up 
functions, flexible report writer, the ability 
to search, sort, and scan other files... 
and many more. 


Master data without having to master 
computers. The power of the micro 

is now fully yours with PowerBase, the 
new breed of software that makes 
data management basically simple. 


Circle 154 on inquiry card. 


-base 


Call or write for 


CO 


gmsevstemsinc. 
42 W. 37th Street N.Y.. N.Y. 40048 
(212) 947-3590 
Dealer inquiries invited. 


with Gatazanone 


our free informative 


Five Original 
Graphics 


Improving on the Spirograph 


by Robert Sussman and Ted Sussman 
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Aesthetically pleasing graphic de- 
signs can be produced using mathe- 
matical curves—specifically, those 
called hypocycloid and epicycloid. 
One way to construct them is to use 
(by hand) physical templates to form 
combinations of these curves. This 
approach formed the basis for the 
popular toy Spirograph. A second 
method is to plot them, point by 
point, and, using a ruler, connect ad- 
jacent points to approach the true 
mathematical shape. We used a third 
method—computer graphics. This ar- 
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ticle outlines the computer-graphics 
method and illustrates some of its 
results. 

The epicycloid is a curve described 
by a point on the circumference of a 
circle as the circle rolls, without slip- 
ping, on the outside of a fixed circle. 
The hypocycloid is a curve described 
by a point on the circumference of a 
circle as the circle rolls, without slip- 
ping, on the inside of a fixed circle. 
Their equations are given in para- 
metric form in the text box on page 
390. They are abstracted from Mur- 


ray R. Spiegel's Mathematical Hand- 
book of Formulas and Tàbles, McGraw- 
Hill Schaum's Outline Series, 1968, 
page 42. 

To best appreciate and understand 
the computer method, it is instruc- 
tive to simulate it by hand using the 
second method. The independent 
parameter—6—is assigned success- 
ively larger values, at a fixed step size, 
and the x and y coordinates of the 
cycloid are calculated and plotted. 
The adjacent points are then con- 
nected by straight lines, thereby ob- 
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taining an approximation to the true 
mathematical curve. 

Ás an example, figure 1 shows the 
construction of a hypocycloid using 
circles in the ratio of 5 to 14. Because 
this figure was drawn by hand, a 
large parametric step size of 10 
degrees was used in the construction. 
The points on this figure are num- 
bered to show the development of 
the curve. 

Notice that if 0 is allowed to in- 
crease past a certain value, denoted 
by @nax» the cusps will coincide. For 
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Parametric Equations 
Epicycloid 


x = (a+b)cos(6) — b cos(g0) 
y = (a+b)sin(@) — b sin(gb) 


Hypocycloid 
x = (a—b)cos(0) + b cos(h8) 
y = (a—b)sin(0) — b sin(h0) 


g = (ad b)/b 
h = (a—b)/b 
0 = parameter 
= angle between the x axis and the 
line connecting the two circles’ 
| centers 
a = radius of fixed circle 
b = radius of rolling circle 
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figure 1, @,,,,equals 1,800 deprees. In 
general, 8,,, is easily calculated 
given the radii of the circles; this per- 
mits you to predict the total number 
of points needed to draw the hypo- 
cycloid. 

Additional properties of these 
curves can be developed to aid the 
designer in the choice of the values 
of the radii. 

The computer permits the use of 
extremely small parametric step sizes 
resulting in points on the cycloids 
that are very close together. The com- 
puter connects these points by 
straight lines, but the illusion of a ful- 
ly developed mathematical curve is 
created. In addition, many curves can 
be drawn quickly, giving the user 
many options for new designs. 

But the most interesting aspects of 
using a computer to create these 
curves are those that extend the con- 
cept beyond what is possible with the 
first two methods. These extensions 
of the concept can be realized only 
using a computer. In general, these 
designs are sets of overlapping pat- 
Figure 1: An example of a handmade hypocycloid using the point-to-point technique described terns. An example of this is shown in 
in the text. the first illustration on page 388. The 
program creates an initial pattern 
with and from initial parameters and 
linearly changes these parameters for 
successive patterns: 


1. The location of the point on the 
rolling circle moves toward the cir- 
cle's center as a function of the pat- 
tern number. 

2. Each successive pattern is rotated 
a fixed number of degrees from 
the preceding one. 

3. Each successive pattern is scaled 
to produce a zoom effect. 


—7 HY The five designs shown here are a 
: E M small subset of all those possible 

y using this technique. It requires your 
creative ability and artistic insight to 
use the computer to reveal them. E 


Robert Sussman is a fourth-year student in the 
school of engineering and applied science at the 
University of Virginia. Ted Sussman is a graduate 
student al the Massachusetts Institute of Technology. 
They can be reached at 11022 Saffold Way, Reston, 
VA 22090. 
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Order Part Number 
LH BBPDBSYO!150L01 


PRIORITY ELECTRONICS 
él Deering Ave, Chatsworth, CA 9I3l 5997 


Terms: This sale prices is for prepold orders only (MSA, MC, BAC, Check or Money Order — US. Funds). CA residents add 6%% Sales Tax and include $15.00 for 
shipping. Credi cord orders will be charged appropriate freight Please include your phone number, jusi In case. 


À Pd 


CP/M COMPUTER SYSTEM 
COMPLETE WITH 
LETTER QUALITY PRINTER 


- e Sanyo PR5000 12 cps Letter Quality Printer -~ € 6 MicroPro Software Programs 


With Cable e WordStar € MailMerge 9 SpellStar 
e Sanyo MBC1150 Creative Computer e CalcStar e DataStar € ReportStar 
PL. Z-80A CPU with 64K Memory —— e Sanyo Enhanced BASIC with Graphics and CP/M® 
e Two Double-Sided/Double-Density - C E | ! ier 


— 5%" Disk Drives : 
(620KBytes Total Formatted Capacity) ri 
e 12" Green Screen Display (80 characters by 25 lines) 
e Detachable Keyboard T dió 
@ One Centronics Printer Port € One RS-232C Serial Port 
€ CP/M 22? Operating System 
(Complete with Interpreter, editor and all utilities) 
e Exclusive Priority One Software Enhancements EEUU Ee 
To Make Getting Started Even Easier | 


DON’T DELAY! — ACT TODAY! 
AND SAVE OVER S900.00!! ~~ 


Sound too good to be true? Believe it! Only Priority One Electronics, with our unequalled purch- _ 
asing power could acquire a “boatload” of product from Sanyo, and pass along the savings. 
This deal is so good we even surprised ourselves! Don't be left out — these won't last long! 
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ORDER TOLL FREE (800) 423-5922 - CA, AK, Hi CALL (818) 709-5111 
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...a new breed of personal computer 


1995 
e 
*What a feeling!" That's 
just how you'll feel know- 
ing you've purchased an 
IBM-compatible Personal Computer with full color graphics 
capability at a price far, (ar below anyone else. 

Not only does the Handwell PC outperform everyone in 
price, but it comes loaded with standard features that some 
competitors don't even offer as aptions. 

Due to its eight expansion slots, you'll be able to upgrade 
your Handwell PC with many add-ons and options today 
and tomorrow, thus making it obsolescence- 
proof. When buying the Handwell PC, vou 
will be able to take advantage of the enor- 
mous, off-the-shelf software library written 
for the IBM PC — thus accessing some of 


the finest user-friendly software available. 
All-in-all, the Handwell can, hy combining 


iT 


STANDARD FEATURES: * Full Graphics capabilities (640 dots x 200 lines) 
e 128K Ram (expandable to 256K) e Two RS232 Serial Ports e One parallel printer port 
ə Color Display Card e Fully detachable, IBM-compatible Keyboard e 8 Expansion Slots 
e One 5%-inch Floppy Drive (327Kb-formatted) e MS-DOS Operating System 
(MS-DOS 2.0 and CP/M compatible) © 8088 Processor e Spooler (part of system 
memory, can be used as a printer buffer) * Real Time Clock and Calendar 


“IGA iy 6 registered trademeart ol internglions! Business MMechines 


aga mm erui ae e 
hur Handwellcor. Dealer axd OUM iapalries jusitod 
4962 E Camino Real For further information call 
415 962-9265 800-821-3628 
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Bubbles on the S-100 Bus 


Part 2: The Software 


Making Micropolis MDOS and CP/M work 
with last month's project 


Author's Note: Since this article was 
completed, Intel has revised the BPK 72 

Bubble Memory Prototype Kit discussed 
in the Editor's Note at the end of part 1 

df this article (BYTE, January 1984, page 
380). As mentioned there, Intel is now 
offering the revised for for $199 as a pro- 
motional item. The new kit is completely 
assembled and tested at the factory and 
incorporates the lalest version of the 7110 
bubble-memory chip, which has been re- 

ged. The new chip is thinner, 

leaded, soldered direcily to the printed- 
circuit board (permitting standard board 
spacing), requires a smaller board area, 

and is more reliable, Because the BPK 72 
is already assembled and tested, those 
portions of part 1 relating to its testing 
can be skipped unless problems occur. The 
new kit is also equipped with an on-board 
clock oscillator that eliminates the need 
for the clock circuit, ICI, IC3, the 8-MHz 
qrystal, and associated components, 

shown in the schematic diagram (figure 
2). The BPK 72 Bubble Memory 
Prototype Kit User’s Manual alse has 
been revised to incorporate the in- 
formation previously found in application 
note AP-119, A new application note, 

AP-150, containing a set of subroutines 
written in 8085 assembly language that 
demonstrates the basics of bubble-memory 
software design, is supplied with the kit. 

Although no longer needed, the much 

revised user's manual has eight pages of 
assembly instructions similar to those 
that come with a Heathkit. The new 
manual is a great improvement over the 
earlier documentation. 


by Louis Wheeler 


Last month, we built and com- 
pleted preliminary testing on the 
bubble-memory board. In this con- 
cluding part, we'll dive into the soft- 
ware and discuss the details of mak- 
ing the magnetic bubbles act like a 
floppy-disk drive or cache memory. 

Before you proceed with the up- 
coming software, be sure all previous 
tests have been successful. Then dis- 
card the BASIC test routines. 


Bubble-Memory-Driver Package 

The application note supplied with 
the kit contains a set of subroutines 
to drive the BPK 72 bubble memory. 
These subroutines demonstrate the 
basics of bubble-memdry software 
design. The bubble-memory-driver 
package (see listing 1) is based on the 
principles derived from this set of 
subroutines and the user's manual. 
I have been using it for some time 
now without any problems. 

Before I get into the details of the 
driver package, [ will give a brief 
description of the environment for 
which it was written. My system con- 
sists of an IMSAI (5-100 type) com- 
puter with a Z80 microprocessor, 56K 
bytes of RAM (random-access read/ 
write memory), 2K bytes of EEPROM 
(electrically erasable programmable 
read-only memory), a Micropolis 
Mod II dual-disk-drive system (77 
tracks, 16 sectors per track, 256 bytes 
per sector), a Z-19 terminal, and a 
printer. I have two operating systems: 
the Micropolis disk operating system 


(MDOS), which came with the 
floppy-disk system, and a recently ac- 
quired CP/M system. 

Most of my applications software is 
written in Micropolis BASIC, which 
uses the MDOS resident I/O (input/ 
output) package called Res. Res is 
something like CP/M BDOS (basic 
disk operating system) and BIOS 
(basic input/output system) com- 
bined. MDOS is a more sophisticated 
operating system than CP/M, but it 
cannot be modified as easily as the 
CP/M system with its BIOS module. 
The bubble-memory-driver package 
[ am about to discuss functions with 
either of these operating systems. 
Given the proper linkage routine, it 
can probably be used with any oper- 
ating system running an 8080, 8085, 
or Z80. Linkage routines and instal- 
lation procedures for both MDOS 
and CP/M will be covered later. 

The bubble-memory-driver pack- 
age in listing 1 can be located any- 
where in memory. Since it is only 220 
bytes long, I placed it in EEPROM 
along with my system monitor and 
other peripheral drivers. The package 
provides six bubble-memory func- 
Hons: (1) initialization, (2) general 
control operations, (3) reading of 
data, (4) writing of data, (5) reading 
the FIFO (first-in/first-out) buffer, and 
(6) writing 42 bytes to the FIFO buf- 
fer. Functions 2, 5, and 6 are normal- 
ly not required and can be deleted if 
you are short of space. (They were in- 
cluded for use in an as yet unwritten 
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diagnostic program; they might also 
prove useful for special applications. ) 

All functions (except number 2) use 
the same calling sequence. The con- 
trol function requires the additional 
step of loading the C register with a 
7220 Bubble-Memory-Controller 
(BMC) command code (see table 1). 
Normally, you just have to load the 
HL-register pair with the address of 
the parameter block (discussed 
below) and then call the desired 
function. On return, if an error has 
occurred, the Carry flag will be set. 
If needed, the BMC status code can 
always be found in the Status byte of 
the parameter block. I have yet to en- 
counter an error during normal oper- 
ation. For testing purposes, errors 
can easily be forced by first writing 
data without the automatic error- 
detection/correction bit being set and 
then reading the same data back with 
the bit set. The error-detection/cor- 
rection option is selected with bit 6 
in the Enable byte. 

The parameter block includes the 
data necessary to set up the paramet- 
ric registers in the 7220 BMC, the ad- 
dress of a user buffer long enough to 
store the data to be transferred 
to/from the bubble memory, and 1 
byte to store the BMC status. This is 
a total of 10 bytes. The parameter 
block can be located anywhere in 
RAM. Also, because its address is 
provided with every call to the 
bubble-memory-driver package, it 
can be moved about. You can even 
have more than one block if circum- 
stances dictate. For example, if two 
separate files are being accessed at 
the same time, it might be desirable 
to set up two parameter blocks, one 
for each file. In any case, once a 
parameter block has been initialized, 
only two of the parameters are nor- 
mally updated: the starting page 
number, BEGADR, and the user buf- 
fer address, BUFADR. 

The number of FSA (formatter/ 
sense amplifier) channels, CANALS, 
will always be 1 (indicating two FSA 
channels); 0 specifies one FSA chan- 
nel and is used only for testing. The 
bank-select parameter, MBMSEL, 
should always be 0 (anything else 
would indicate a multibank system). 
BLKLEN specifies the number of 64- 

Text continued on page 402 
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Listing 1: The bubble-memory-driver package contains 8080/8085 assembly-language sub- 
routines that can be set in ROM and linked with a disk operating system to enable the bubble 
memory to function as a disk-emulator or cache-memory system. The package requires 220 
bytes of storage and can be located anywhere in memory. 
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1963 € The subroutines contained an this rachase provide the user wath 
1878 * Lhe basic Tunelions needed to communicate vith the INTEL BPK-72 
1880 * bubble memory system. Hefore calling ars of these functions 
1898 @ the user mual establish a PARAMETER BLOCK with the following 
1108 ^ parapelers stored in Ube arder shown: 


1120 ¢ Hame (Outes) 
l148 © — BLKLEN (8-1) 
Lió e CANALS C2) 
lisa * ENABLE (3) 
1200 + — BEGROR (4-5) 
12280 » WBMSEL (6) 
1248 + SUFADR (7-8) 
1266 © STATUS (9) 


Rl 


Function 


Bloch length. The mmber of 64 or 668 byte Pages 
to te lramsfered. @ implies a 2048 pause transfer. 
The nusber of FSA channels. B or i. Horsalls 
lL. indicating 2 FSA channels. 

Def ires Various modes of oreration for the 

7228 controller. 

"ieu Pase Number (address) for à transfer 
block. 

Bark rumber of wullibank suslems.. Alussa O 

for single tank swetees, 

fidress of user de(ired buffer. Minimum size 
64 butes (depends o BLKLEH and EMPELE 1. 

Status brie returned after ail calls. 


1238 » The Tiest fiue Parameters are defined in the INTEL documentaLion. 
1298 BUFADY peninta Lo a user sumelied buffer with a mnim size of 64 
1398 * bytes, The actual size derends on the block length in pasee and 
1318 ^ whether or nol aulomalic error correction has been selected in the 
1320 4  EHMFBLE bute. Gn return. the STATUS byte will conLain ihe last 
1336 + BN siaLus aneut from Lhe BMC. If an error condilion existed. 

1348 * Lhe C-Tlay vill be set. 


1358 4 
oe + FUNCTIQNS PROVIDED: 
JTB + 
288 + BHIMIT — Iritializes the bubtle memory system 
1358 * BHCHIL -— Perforas nor-data transfer control oPerations 
1408 e BHRERD ~ Reads one block irecord) from bubble memory 
1416 * BURIT — Writes one block irecord) io bubble wemoru 
428 + RGF IFO - Reads content of FIFO buffer 
aaa a WRFIFO — Writes 4Z-byles of dala into FIFO Luffer 
4 
1438 * CALLING SEQUENCE: 
{dou * 
L478 4 MUI T Ccommarai) Rewnred for non-dalà transfer 
1498 + control crerations pls. 
i429 + LXI H,PREFMBLK HL = FWA of ihe shove PARAMETER BLOCK 
(500 + CALL LPunction] Rees OC ihe abest fl'unctiuns 
D ^ JC ERROR Transfer Lo user defined error routine 
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1590 « COMMAND CODES 
1608 + 


1619 CIZ EQU 41H 5 [MITIALIZE 

1620 CRD EQU 12H 4 READ 

1638 CUR EQU 13H à WRITE 

1648 CRB EGY 19H s ABORT 

1698 CFR EQU IDH 3 FIFO RESET 

=a CPURG EQU 1EH 3 MER PURGE COMMA 
1678 * 

1698 « STATUS WORD BITS 

169g * 

i788 FIFCST EQU ülh I FIFO STATUS 

1718 OPOOHE EQU 40H J OPERATION COMPLETE 
1720 BUSVET EQU 88H + BUSY BIT 

M39 * 

1746 * OTHER EQUATES 

i750 ^ 

1768 REGE EQU BBH } FIRST SAC REG TO SET (GLKLEN) 
1778 PTVMSK EQU BF DH y MASK FOR PARITY BIT 
ae EQU WH ; STATUS WRO ERR fK IGHORE PTY 
1 * 

LoG = l^ PORT ADORESS ASSIGNMENTS 

1318 * 

1828 BMSTRT EQU BE tH 3 STATUS PORT 

1838 BMCOMD EQU OE LH s COMMAND 

lasa BHORTH EU BE GH i DATA PORT 


19:5 o Hinni pi ee Py SR RR MR yy Gay ae 


187D » 


18298 +» BMIHIT - Initializes Ube HEH svilew for oreralion as specified 
1398 + in Ue PARAMETER BLOCK supplied by the user. 
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“Thanks for the prompt reply. Sure 
was a lot faster than waiting for 
the mail!" 


A complete plug-in communications 
system for Apple* computers. From 
Hayes, the established telecomputing 
leader: the simple but sophisticated 
Micromodem Ile“ plug-in board 
modem and its companion software, 
Smartcom 177 Everything you need to 
T rm the world of mum Apple II. Ile. 
1] Plus and Apple III. In one. convenient 
communications package. | 

With Micromodem lle and Smartcom I, 

ou can access data bases, bulletin 

oards, and the varied resources of infor- 
rnation services. Plan your travel itinerary 
via computer, including flight numbers, 
hotel and rental car reservations. Retrieve 
and analyze daily stock and options prices. 
Work at home and send reports to your 
office. You can even do your gift shopping 
by computer! 

Micromodem Ie. Think of it as your 
Apple's telephone. It allows your com- 
puter to communicate with any Bell-103 
type modem over ordinary telephone 
lines, at 110 or 300 bits per second. 
Micromodem lle installs easily in an 
expansion slot. and requires no outside 
power source. It connects directly to 
either a single or multiline modular 
phone jack, to perform both Touch-Tone* 
and pulse dialing. 

Micromodem Ile dials, answers and dis- 
connects calls automatically. And, unlike 
some modems. it operates in full or half 
duplex. for compatibility with most time- 
sharing systems. 

A built-in speaker lets you monitor your 
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Your Apples telephone. 
17 2/77 RU 
4 


/ 
77 unl 
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“Gary: The pedigrees for next 
week's auction are as follows... 


Micromodem IIe 
Smartcom I 


calls when dialing. That way. you'll 
know if aline is busy. With Smartcom I, 
Micromodem lle automatically redials 
your last number. 

Discover how Micromodem Ile can 
help maximize the capabilities of your 
Apple. While Smartcom I software will 
minimize your efforts. 

Smartcom I companion software. 
For effortless communications. 
Whether you're a newcomer 
to personal computing or a sea- 
soned professional, you'll appreciate 
the ease and speed with which you can 
ee any communications function. 

hanks to Smartcom I! 

Let Smartcom | guide you through a few 
easy-to-answer questions to tailor the 
program to your particular needs. Then 
you re ready to go! 

Make a selection from the Smartcom I 
menu to oa your communications, 
files or pem rogram prompts guide you 
along the way. And menu selections let 


(1) Hayes 


: à | 
r a * j^ | E 
“Attn. Prod., Sales, Purch.: Recom- 
mend 50% blue, 30% red screen for 
closest match" 


J P + 


you rar make a call, end a call, or answer 
a call. When you're on the receiving end. 

our Micromodem lle answers automat- 
ically, even if you're not there! 

. Convenient! And so is the Smart- 
com I memory for phone numbers. 
Smartcom i stores three of your most 
frequently called telephone numbers 

| and one prefix. Plus, it also remem- 

d bers the last number dialed. 

J  Smartcoml also provides a direc- 
tory of the files stored on your disk. 
And lets you create, list, name, send. 
receive, print or erase files right from 

its menu. 

Smartcom I is as versatile as you need it 
to be. It accepts DOS 3.3, Pascal, CP/M"* 
3.0 or CP/M Plus™ operating systems. 
And accommodates up to six disk drives 
and several printer interface cards. 

Like all our products. Smartcom | and 

icromodem Ile are backed 
by excellent documentation 
and full support. Including a 
two-year limited warranty 
on Micromodem Ile and a 90-day warranty 
on Smartcom I! 

See your dealer today. Then plug into 
the exciting world of telecomputing. 

Hayes Microcomputer Products, Inc., 
5923 Peachtree Industrial Blvd., Norcross, 
Georgia 30092. 404/441-1617. 


FCC approves mUSA Micromodem lle is a registered trademarh ol 
icrocompuier Producta inc $martcom [is a 17ademark of 

Hayes Microcomputer Products. inc Apple ia registered trademark of 

Apple Computer. Inc. Touch-Tone h rt. penne sere 

Amencan Telephone and Tipan ma trademark of Digital 

Kescarch im CPM Pluses a rk of Advanced Logic Systems 

©1953 Hayes Microcomputer Producte, Ing 
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The essential 


| new catalog of the 


business computer 
forms and supplies 
you need most! 


it's quick * convenient » 
easy-to-use. 


Now Deluxe Computer 
Forms, a division of Deluxe Check 
Printers, gives you the saftware- 
compatible checks, invoices, state- 
ments and word processing stationery 
you've been searching for. And acces- 
sories too. 


And we can ship them all to 
you in as few as 3 working 
days! 


Deluxe delivers your order In record 
time because we know how much you 
depend on it to make your office run 
smoothly. And we deliver it to your pra- 
cise specifications. That means cus- 
tomization for your unique program 
needs, or personalization of any of our 
200 standard forms for popular soft- 
ware programs. And you order only 
what you need—as few as 500 forms. 

See whai we've got lo offer your 
business. Then see just how fast we 
can deliver it. 


Send for your FREE 
catalog today! 


D) pecuxe Tr 


GT FLA, ME QETTA 53104-0048 


Ci YES. Rush me your complete, new 
catalog of computer forms and essentials. 


Ths 


Tuae Dp 


Clip out and mail or call TOLL FREE: 


1-800-328-5727 s% 


{In Minnesota, call 1-800-742-5665 Dept. #88.) 


7309 
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Listing 1 continued: 
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Fo2D 
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FoS@ wi FF FF 
Frese 
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F673 3E 19 
F675 0J El 


1900 > 

i918 + CALLS: SEHDREG, BHEXIT 
1920 » 

1339 > 

1948 BAINIT: CALL — SHDREG 
1958 FWI Ra. CIZ 
1969 QUT BPCOMO 
1978 JMP BMEXIT 
1388 » 


3 LORD BMC REGISTERS 

3 GET IKITIALZIE CONMPHD 
à SEND IT. 

3 WAIT FOR COMPLETION 


1998 >» 4694443544940 484 059:099 93 3:2) 5:404 40444400994 1 79 3:3406:04 5) 9:009 4:0 00299 


20800 + 
2018 ^ SHDREG — Formals and sends internal contro] registers to the BMC. 


Im ge Holes HL must Foini ot the user supplied PARAMETER BLOCK. 
2 à 
2040 * CALLS: Nove 
2090 * 
2060 » 
2070 SHbRpEG: "nl P. REGE + GET IST REG FODRESS 
2038 OUT BMCOMD 1 AAD SEND 1T, 
20390 + 
v + CONSTRUCT Aio SEHD BLOCK LENGTH. [CALE] 
iid ^ 
2128 Mo HM à GET BLKLEH. (L58) 
2138 QUT BhbR TA ji SEID 17. «Bh B-REG» 
21428 INN h i BUMP RODK 
2198 hou Ay 2 B=BLRLEH (MSE: 
2160 IHK H 
Zire MOJ AMN 1 MEHUN OF FSA CHANHELS 
2188 RAL 
2198 RAL à SHIFT LEFT 4-PLRCES 
2208 RAL 
2210 RAL 
2220 DRA B 3 MELD VITH BLKLEM (HSB) 
2238 JUT BHDATR à SEND IT, (BAC C-REG) 
2248 * 
2798 » EHRBLE BYTE. [ER] 
2268 * 
2270 [Hx H § BURP ADDR 
2298 MOU At i GET ENABLE BYTE 
s QUT BMDhTR i SEND IT, (BRC D-REGO 
[| 
n * CONSTRUCT AHO SEND ADDRESS REGISTER. [AR] 
+ 
7338 IHX H I BUMP RDDR 
2340 Hou AM j PRODR REG (LSB) 
2358 QUT : SEMD IT. «BMC £-REG» 
2160 INX H 
2370 ROU B.H 3 BxHDDR REG (PS6) 
2388 (Nx H 
2390 POU AL 3; A=BUBBLE NUMBEP 
2400 RAL 
241€ RAL 3 SHIFT 1T 3-PLRCES 
2420 RAL 
2438 ORA B 5 MELD WITH PAGE HUMBER HSB)? 
2448 OUT BDATA ¢ SEHD IT, (EAC FREG) 
2450 [Hx H s; BUMP ADOR 
2460 » 
247@ SWRPREG: nou E, i GET USER BUFFER ADOR 
2468 IHR H : TO DE-REG 
2498 ROW D,M 1» FOR LATER USE. 
2568 IHX H ; BUMP PHTR TO STRATUS ADDR. 
2518 RCHG f FL=POIRTER TO USER BUFFER. 
2528 * 3 DExPOIHTER TO RETURN STATUS 
2538 RET 
25940 a 
25/594) e SUR dede diebns r i op opo e 
2565 + 
2576 * 9MEXIT - Waits for comeietion of Lhe current BAC operation and 


2700 BMEX!: IH 


Sz üErP 3928593 


then checks for any error conditions. 
indicated. the C-f las is set prior Lo exiting. 
FOULING serves as a common exit for all functions. 
oie: H busy condition thal eersists Loo Jona 15 considered 
an error. This might occur if Lhe raraweter. block 
1* improterly constructed. 


D. GFFFFH 


EHSTRT 
P TVMSh 


If an error 15s 
This 


SET UP TIKER. 


GET STATUS 
MAS. OUT PTY EFR 
SAVE IT 


NO, GO Ch FOR ERRORS, 
ELSE, FOR JUST 


LI 


LOOP AHD TRY AGAIN, 
TOOK TOO LONG IF BC-8 


UAS THERE AN “ERROR? 
VES, TAKE ERROR EXIT. 
NO. CLERR FLAG 

AND EXIT. 


4 CLEAR THE RECKAGE 
F BY ABORT ING 


Listing 1 continued on page 400 


few Geir kp yy fer ee to bg ee 


ipa bs uy 5m 


It's 11:00 P.M. Do you 
know where your files are? 

It's great when multiple local and off 
site users can run any 8- or 16-bit CP/M 
or MP/M* program. It's even better when 
they can share expensive resources like 
printers, hard disks, and tape drives. Best 
of all is when they can share your most 
precious resource — data. Gifford has been 
delivering systems with all these features 
for over two years. 

But sometimes data is sensitive. How 
do you keep people from taking more 
than their fair share? 


Gifford adds a new dimension 
to CP/M security. 


With our new security features, you 
can control what resources and data 
are shared. 

Gilford's proprietary security 
enhancements include user login with 
encrypted passwords, control over 
access rights of modem users, secure 
electronic mail, and the ability to restrict 
users lo specified terminals, programs, 
and directory areas. Plus, an audit log 
utility that keeps a permanent record of 
system activity. And you also get all the 
standard security features of Digital 
Research's MP/M-86™ 

You select the level of security 
needed to get the best balance between 
file sharing and file safety. 


Circle 151 on inquiry card. 


Gifford 
has a lockon 
multiuser CP/M 8-16. 


Unleash productivity with 
Gifford's Virtual Terminals. 


With our Virtual Terminals, each 
terminal on your syster can monitor up 
to four different programs running concur 
rently. And at the touch of a key you can 
switch screens instantly from one 
program to another. 

You could look up an address in 
dBASE II™ jump over to SuperCalc™ to 
make some projections, then switch 
instantly to WordStar® to use this infor 
mation to update a letter. If you forget 
what's on a screen, just touch a key to 
refresh your memory. You won't need to 
go through the distracting process of 
loading and unloading programs. 

And since your Virtual Terminal can 
run any 8- or 16-bit CP/M or MP/M pro- 
gram, you can choose the best programs 
for your job from the biggest software 
library in the world. It's easier than 1, 2, 3! 


The Gifford Security Blanket: 
Total Solutions. 


Gifford delivers solutions. This 


means professional pre-sale consultation, 


expert system integration with 200 hour 
system burn-in, complete training, and full 
after sale support. 

For example, our three user 
CompuPro? based system with a 21- 
megabyte hard disk costs just $9,990, and 
can be easily expanded lor $500 per 


| O Please have a representative call me. ys 
GIFFORD COMPUTER SYSTEMS C1 San Leandro, CA (415 ) 895-0798 D Los Angeles, CA ( 213) 477-3921 D Houston, TX (713) 680-1944 
Amherst, NY (716) 833-4758 O Telex: 704521 


user. This includes MP/M 8-16, SuperCalc, 
and dBASE IJ. 

Other Gifford solutions include 
systems with hard disks that range from 
5 to 300 megabytes, 4 and 9 track tape 
backup, printers, plotters, and modems. 
Single- and multiuser 8086, 68000, and 
Z-80 based systems are available for 
immediate delivery, with 80286 and 16032 
systems on the way. 


Two year warranty protection. 
In the unlikely event that you encoun- 
ter a hardware related problem, we'll 
replace any defective S-100 part within 
24 hours FREE for two full years. But 
chances are, it can be solved on the Gifford 
service hotline or diagnosed via modem. 
All at no cost to you. 


Lock in on Gifford Security 
today. 

If total support, training, on site 
service, obsolescence-proof upgradeable 
S-100 bus architecture, and complete 
system security sound appealing, cut the 
coupon or give us a call. Well send you 
a free brochure that tells the whole story. 
Once you get it you'll see why Gifford 
has a lock on multiuser CP/M 8-16. 


Gifford Computer Systems is a Full 
Service CompuPro® Systems Center. 


The powerful Gifford System 321 shown 
with optional GCS-80 Virtual Terminals. 


deno Git PE 
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Circle 1 on inquiry card. 


ai Wig L, 


> Super Savings 


=" 


OFF LIST SS 
An) RSS 

ANADEX $1205 
CITOH $595. 
DAISYWRITERS $4495, 
DIABLO $1195 
DYNAX $-599 
EPSON $-499. 
GEMINI $399, 
GE $7930. 
IDS $-799 
NEC $1915 
QANTEX $1495 
QUME $1995 
SILVER REED $-599 
TALLY $-399 
TOSHIBA $2195 


ADDS '$-650 
AMPEX 1$-679 
COMREX $449 
ESPRIT $595 
LEAR SIEGLER $505 


All equipmant i5 in lactory cartons with manufac 
turers’ wacranly Prices subject lo change withou 
notice Most items in stock or shipped as receivec 


NATIONWIDE SERVICE MOST PRODUCTS 


SUPER WAREHOUSE 
ne 


PO BOX JFJ WALUNGFORD, CONNECTICUT 05492 


ORDER LINE ORDER HOURS 
203-265-1223  700AM S00 PME: 
MONDAY-FRIDAY 


PHONE ORDERS FREE 


(ONE DOLLAR CREDIT FOR PHONE ORDERS) 
400 — Februsry 1984 © BYTE Publications Inc. 
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Listing 1 continued: 

Fe?? X 1E 2878 

F679 O3 Ei 2808 

Fo?B 37 2939 

F6?C C9 1980 

F6?D 2910 * 

Fre? 

F&D 27538 * 

Fev 

Fem Te. 

Fé7D 2960 + 

FérD 2978 * 

F67D 2988 « CALLS: 

For * 

F67Db CD 2D Fe 3800 BHCHTLI 
Fese 79 3819 

Feat O3 El 3820 

FES C35 SEF 30 

F68€ So + 
Fees 

Feub Hy € 
Feg6 

F696 J000 + 
Pepe Jagd e 
Foss 31g + 
Fao 

Fe86 3128 ^" 

F 686 S126 * 
Fé&6 2E 1D 3148 GMRERD 
Fees DS El 3158 

F68 CD 2b F6 3168 

Fo9D SE 12 3178 

Fee D3 El 318a 

F631 i190 + 
Fe31 DB EL 3208 B8MRD!: 
Fess BF 3218 

94 F2 9) F6 3228 

Fe9r 3239 + 

t697 DB Ei 3240 BMRDZ! 

Fern B? 

Fe38 F2 SE Fo. 22€ 

Fe90 Es ði 3278 

Fe9F LAY? Fe X290 

Fem DB EG i290 

Ferd 7? ee 

tea 22 3314 

Fee C3 97 FQ — 3320 

Fem 3338 4 
Fem 

rem $3150 + 

Feng 

Feng 3M * 

Fem 3398 + 

Fong 3398 à 

FoR3 34060 * 

Fen Wild» CALLS: 

Ferg 420 e 

Fem 3430 * 

Fens 3E 1D 3446 BMUKIT: 

FERB DS El W 

FéfRD CD 20 3460 

FeB8 5E 13 3470 

FeB2 DS El Hga 

FéB4 3498 » 

FéB4 DB €] 3500 BMURI: 

FeBe Eé 8l 3518 

FéBe FE 81 354 

FEBA C2 84 3534 

Feb m0 e 

FpD DB El 3554 BMWRZ: 

FéBF E6 FD 3560 

Féci 12 3570 

FéC2 F2 0i 35dd 

FéCS Eé gi 3358 

FéCcr CA Bo Teng 

FR 7E 3618 

FéCB D3 EG i620 

Fé&D 23 3634 

FéfE C3 6b 3644 

F6bI 350 + 

FePL IH lob0 BMURZ: 

Fép2 FE 4] 3670 

FeD4 CA 53 Fé 3688 

Feb? C3 73 F6 I6% 

FEDA 3700 + 

Feba 

FeDH 1770 + 

FDR 

Fen 34d e 

Feb 378 e CALLS: 

FDA 3768 ^ 

Feb arr + 

Foon Ji 07 Dà — 2783 ROF [Fut 

Feoo r3 5,90 

FeDE LD S2 Fó 23500 

Feel 818 e 
FEil D&B El 3826 RIF (Fiz 

FEES EG 81 3834 


R.CPURD 


BMCOMD 


LIL b eae tp a dc cin hr bci nj i oir rari np v oni rid bn boc ao rir anos iol die a 


2940 » BÜLMIL — Facilitates direct user control of the MBM system Uhreouxh 


comand omeraLlians. No dala is Lransferred. The rouline 
oxpects Lo find ihe COMMAND CODE in the C resister. 
SHOREG. BMEXIT 
CRLL SHDREG J LOAD GMC REGISTERS 
AC 3 GET COMMAND 
WUT BHOID ) INITIATE 1T. 
JSP BREXIT 3 BAIT TILL DONE 


3650 * bhna nA ar p o np devint n b h i ao a 


38/8 * BREAD - Reads one record as sPecified in ihe PARAMETER BLOCK, 


$110 ^ CALLS: SHOREG. BMEXIT 


Hole: Failure io provides sufficient buffer area can 
Frowe disastrous. 


; RESET FIFO 


+ 


2 SEND REG 5 TO BAC 


i IHITIRTE RERD 


Ld 


i 


& OPERATION, 


AHD LOOP FOR MORE, 


3348 * see GUE RAKE intor eoi ordo hd eee eee 


W668 * BMURIT — Writes one record to the BH. Hote: records shorter 


BMSTAT 


BUSVET +F IFORT 
BUSYST+F [FUBT 


EMRI 


BMSTAT 
er "e 
BUR S 


i 
i 
1 
i 
3 


oe So et trà 


ins ts wa ke br us he bs he ks 


i 
J 
5 
4} 


than the block size sPecified in ihe PARAMETER BLOCH, 
Should be padded with a suitable character. else the 
record will be filled out vith what ever 1s avatibable. 


SHDREG, BMEXIT. BHERRX 


GET FIFO RESET 
SEND IT. 

SEND REu'S 

GET WRITE COMMHIID 
SEHD JT, 


GET STATU» 

WAIT FUR BUSY 
ANC FIFU BITS, 
LOOF UNTIL... 


NOPE. LOOP TRY AGH. 
YES LOAD SOME OATH 
GIVE IT TO BAC 
SUMP npo? 


AND LOGP FUR MORE. 


GET STATUS 

ALL DOHE ANO GOOD? 
HORMAL EXIT. 

ERROR EXiT 


STAG e arhidiakon ee 


5/34 * RDFiFD — Reads the contents of the FIFO buffer. 


SWAPREG, BMEXIT 


0, 80 7H 


> 


SWAPREL 


BMSTHT 
E IFOBT 


be 


eer Ge 


POSITION PARAMBLA PHTR 
TO USER GUFFER RDDR. 
SET UP HL^DE POLKTERS. 


GET STHTUS 
RAY DATH THERE ¢ 


Listing 1 continued on page 402 


CompuPro's System 816. 
The fastest, most cooperative computer you can buy. 


OEMs and systems integrators are busy 
people. Too busy to waste time with an 
uncooperative computer system. 
Thats why every System 816 from 
CompuPro is built to work long 
and hard without a whine or 

a whimper. 


More Dependable. 


With ten years of pioneering 
successes built into it, the 
System 816 is backed by the 
industry's longest warranty 
coverage. Depending on your 
needs, our warranties range from 
12 to 36 months. Most other 
computer manufacturers expect 
you to be satisfied with 90 days. 
which typically covers parts only. 


You can also depend on 
complete hardware and software 
support, flexible configurations and upgrades, and 
system training. 


More Powerful. 


The System 816 squeezes more performance out of the 
IEEE-696/S-100 bus than any other system you can buy. 
A choice of CPUs—and up to 4 Mbytes of our exclusive 
M-Drive/H™ RAM disk—give multiple workstations all 
the speed and power they can ask for Standard RAM 
memory is expandable to one megabyte or more. 


Disk storage capacity ranges up to 4.8 Mbytes on 
floppy drives and as much as 320 Mbytes per controller 
on hard disk. 


A GODBOUT COMPANY 


3506 Breakwater Court, Hayward, CA 94545 


CPM and CF/M-B6 are registered trademarks and CP/M43aK. MP/M-&&e. Concurrent 
CPiM-86 and FORTRAN 77 are trademarks of Digtal Research Inc. CP/M @16 and 
MPM 8-16 are compound trademarks cf Digital! Research Inc. and CompuPra. 


For dealer locations, see page 439. 


SYSTEM 8/16 _ 


fem LUE 


More Versatile. 
All family members share a common 


Eee, modular architecture. So it's a 
' simple matter to upgrade or 


reconfigure any of them to keep 
up with your needs. All the while 
maintaining complete software 
compatibility up and down the line. 


And the 5-100 bus allows you 
the flexibility to plug in any 
compatible board to add graphics 
capabilities or boards for your 
own unique applications. 


You also get your choice of 
operating environments, including 
CP/M9 CP/M-86 Concurrent 
CP/M-86™ MP/M-86™ and 
CP/M-68K™ and our own 
CP/M®8-16™ and MP/M"'8-167* 
At the programming level, the 
System 816 family supports Pascal, C, FORTH, BASIC, 
COBOL, PL/1. FORTRAN 77™ and more. 


More Information. 


Your customer's satisfaction ts important to both of us. 
so dont get stuck with a system thats more of a 
hindrance than a help. Send in the coupon and find out 
what peace of mind is all about. 

For business, scientific and industrial computing 
solutions. call (415) 786-0909 ext. 506 for the location of 
our dealers worldwide, or the Full Service CompuPro 
System Center nearest you. 


[J Send me your free System 816 brochure. 


[] Send me the name of my nearest Full Service 
CompuPro System Center or dealer 
NAME 


TITLE 
bc a CN 
CN. Y y UZ 
Mail to: CompuPro. Arm: Sales Dept. 

3506 Breakwater Court, Hayward, CA 94545 
Prices and specifications subject to change without notice. 


System 616 front panel design shown Is available from Full Service CompuPro 
System Centers only. 1853 COMPUPRO 


Circle 67 on inquiry card. 
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lez! continued from page 356: 

byte blocks to be transferred in one 
operation. For the 128-byte records 
used by CP/M, BLKLEN is set to 2. 
For MDOS, which uses 256-byte 
records, BLKLEN is set to 4. A 
BLKLEN of 0 implies a block length 
of 2048, The Status byte need not be 
initialized. 

Using the driver package with an 
assembly-language program is not 
difficult. Just set up the parameter 
block, load the address of the param- 
eter block into the HL-register pair, 
and call the desired function. Al- 
though linking the bubble-memory- 
driver package with an operating sys- 
tem is also fairly straightforward, it 
does require some knowledge of the 
interworkings of the operating sys- 
tem involved. 


MDOS Linkage 

Linking the driver package to the 
Micropolis operating system was 
somewhat simpler than it was with 
CP/M. This is partly true because the 
MDOS linkage (see listing 2) is not a 
complete disk emulation; it functions 
more like a cache memory than a 
disk. Although it lets you access the 
bubble memory with BASIC disk 
commands (OPEN, CLOSE, GET, 
PUT, etc.), it has no directory, and, 
if more than one file is to be main- 
tained, it is your responsibility to 
keep track of where the files are 
located. I chose this approach for two 
reasons: (1) MDOS does not readily 
lend itself to this type of modifica- 
tion, and (2) it is more in keeping 
with my intended application—to 
provide my text editor with a large, 
fast, yet nonvolatile storage medium. 
The editor uses the bubble memory 
as though it were disk 3 with a capac- 
ity of more than 30 typewritten 
pages. It treats the bubble memory 
like a temporary working file, using 
a floppy-disk file for permanent stor- 
age. I intend to use it for other large 
files where rapid access is a factor, 
such as a checkbook file. 

The preceding approach simplifies 
the modification of MDOS and still 
produces the desired results. There 
is room in the Res module to accom- 
modate the added code. The only 
patch necessary is at the point where 
Res determines if the disk number is 

Text continued on page 406 
402 — February 1964 © BYTE Publications Inc 


Listing 1 continued: 


FOES CR SO Fé — 5040 JZ BEZIT 3 HO. EXIT. 

FSES DB 385g In BRO-TH 2 VES, GET DATH 
FeEH 7? 2860 HO HÀ ài STURE IT 

FSEB 23 3870 (HX. H 3 BUMP STURE ADDE 
FeEC CB El Fo 3690 HP RDF IFO? 3 LOOP FOR MORE 

F SEF 38396 + 

FEF JOE) oO Ul dod LR RN I p doe docto nnl nine rn p Ling on sinning gniniier tnd nino e edo a et 
FEEF 3918 + 

FEF 3920 » VRFIFUO — Sends 42 byles to Lhe FIFO buffer. 

F GEF 3930 + 

F6EF 3948 5 CALLS! SHDREG. BMEXIT 

F SEF 3958 * 

FGEF i960 * 

FGEF'CD 2D F& — 3978 URE IFD: CALL 4 SEMO RED‘S 

FEF? BE 2A 3999 MUI D. 42 | SET CMT FOR 42 BYTES 
FeF4 7E 3399 WRF IFU2Zt MOU ALN 3 GET SOME DRTH 
FeF5 03 EG OUT J SEND IT 

FOF? 25 4818 IHK H ) BUMP LORD ADDR 
FFB ab 4020 DCR t 3 COURT [I3 AND 
FüáF9 C2 Fd Fb 4830 JNZ WRF 1FO2 £ LOOP IF HOT DONE. 
F6FC CX 58 Fé 4848 Je BMEXIT } EXIT. 

F GFF 4058 » 


ERRORS THIS ASSEMBLY gogo 


Command Code 
(hexadecimal) 


10 


Command/Explanation 


WRITE BOOT LOOP REGISTER MASKED. Can be used in place of 
the WRITE BOOT LOOP REGISTER command. Masks out any trailing 
15. 

INITIALIZE. Reads and decodes the boot loop from the MBM and stores 
the resuit in Ihe FSA's boot-loop register, Does nal alter any dala stored 
in the MBM, 

READ BUBBLE DATA. Causes dala to be read from the MBM into the 
BMC FIFO buffer. All parametric registers must be set up prior to rssu- 
ing this command. 

WRITE BUBBLE DATA. Causes data la be transferred fram the BMC 
FIFO buffer to the MBM, All parametric registers must be sel up prior 
lo issuing this command. 

READ SEEK. Rotates the MBM to an address designated in the 
parametric register, Can ba used lo reduce access time. After this com- 
mand, the parametric registers must be reset. 

READ BOOT LOOP REGISTER. Causes tha BMC to read the boot-loap 
register of the selected FSA channels into the BMC FIFO bufter. 
WRITE BOOT LOOP REGISTER. Causes the BMC to write the contents 
of the BMC FIFO buffer into the selected FSA channels. The data must 
have been previously written inia the FIFO buffer. 

WRITE BOOT LOOP. Causes the existing contents of the MBM's boot 
(cop to be replaced with 40 bytes taken from the BMC FIFO butter. 
Caution—axeculion of this command destroys the boot loop written in- 
to the MBM at ihe factory. This command cannot be executed until the 
Wnte Boot Loop Enable bit has been set in the Enable register. 
READ FSA STATUS. Causes the BMC to read the 8-hit status register 
of al! FSAs and stores it in the BMC FIFO buffer, 

ABORT Terminates any command currently being executed. If the BMC 
is busy when executed, this command must be followed by an IN- 
MALIZE or MBM PURGE command. 

WRITE SEEK. Rotates the MBM to a designated address location. After 
a WRITE SEEK command is executed, the parametric registers must 
be reset. Can be used to reduce access lime. 

READ BOOT LOOP, Causes the BMC to read Ihe boot loop from the 
MBM into the 8MC FIFO bufer. Must be preceded by a FIFO RESET 
command, 

READ CORRECTED DATA. Causes the BMC to read into ihe FIFO but- 
fer à 64-byte block of data alter the FSA has attempted to correct the 
data. The FSA inlorms the BMC whether Ihe error was correctable or 
not. The command is used only when the system is in the error-correction 
moda enabled in the Enable register. 

RESET FIFO, Clears the BMC FIFO buffer and all I/O laiches. 

MBM PURGE. Clears all BMC registers, counters, and Ihe MBM ad- 
Gress, Does not clear the block-4ength register, FSA counter, or tha 4 
high-leval bits of the address register. 

SOFTWARE RESET. Clears the BMC FIFO and ail ragisters except 
parameters. No INITIALIZATION command Is required after this 
command. 


Table 1: A list of 7220 Bubble-Memory-Controller command codes. Each code is further 
explained in the BPK 72 Bubble Memory Prototype Kit User's Manual supplied with 


the kit. 
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Circle 256 on inquiry card. 


ETE! 


Circle 124 on inquiry card. 


We make C easy... 


Listing 2: The MDOS bubble-memory-driver linkage modifies the MDOS Res module to 
allow Micropolis BASIC to access the bubble memory as a cache memory. The modification 
can be installed using the MDOS LOAD command. 


AOOR Bl B2 B3 E LINE LABEL OPCO — OPERRHD 
eawa 1088 4 4 a ara sh ee ht ee ib dre 
euo 1610 «^ MDOS RES -— BUBBLE DRIVER LIMKRGE E 
odo 1928 * * 
Bee 1938 * Comwrishi (C) 1983 Louis E. Wheeler a 
eave lO4Q * seneeasdonssasaneneseqesetesn 
uapa 1678 ORG 2500H j DUMY ORG FOR LOADER 
2600 ae 1898 HOP 
2841 1990 + 
2B81 1188 ORG —— 968H 2 UMIT HUMBER Ck PATCH 
9968 Mig e 
83969 FE 82 1128 CPI Q2H 4 CHECK LEGAL ORIVE 
aA 027 Gd B7 — 1138 SHC BUGRES 1 HO. ITS A BUBBLE. 
B60 1148 a 
e9an 1158 ORG B6FEH $ FIX FOR PRINTER IKIT, 
G6FE FF 1168 9RR A 
üeFr C9 1178 RET 
erae 118g © 
8708 1198 * RESIOENT INTERFACE FOR BUBBLE MEMORY DRIVERS 
Fa L208 * 
E aeg 1218 * 
d © k! ria T * SYSTEM EQUATES! (BM funetion addr^s equate to EEPROM ame Lable?) 
e » 
an W r wre Fei¢ 1248 4BAINIT EQU QF918H ] INITIALIZE BUBBLE MEMORY 
- , B788 FQiBg 1250 48MRERD EQU @FGiBH J READ BUBBLE MEMURY RELORD 
Eco-C compiler...we've erm FRE — 1268 @BHURIT EAJ — eFàIEM $ WRITE BUBBLE MEMURY RECORD 
^ 7 * 
got it all. gre ops — 1290 SELLEN E) ogean 1 BLOCK LENGTHe4 PAGES 
Whether you're a seasoned professional or " "o SCAHALS E 91" | HUMBER OF FSA CHNLS-2 
jatt getting started in C, the Ecosoft C com- bre 0220 — 1308 SEHAOLE coy — 20H 3 EMRBLE BYTE=RCD & HI-SPD 
der has ev ing you'll ever need, head gage 1310 SBEURDR EQU Qoa i BEGIN RODR-PRGE € 
PS Mee eenthing 3 Bree Goe — 1228 SMEMSEL EQU — &H i BUBBLE NUM SELECT-FIRST 
Em Eco-C compan. is A toni im- oes v ; 
plementation and supports a 4 
, float and u60 SGA 21 12 1358 BUBRES: LOA 1221H J GET )5T CODE 
iat au Seung PEN B763 B? 1368 ü A 1 IF CODE = 
EFFI CY: 6794 CR 14 G7. 1379 J£ BINOUT 5 «8B — GU CK 2ND CODE 
The compiler generates extremely efficient GPa? FE Q4 | 38d CP] — 84H 
ZBO code using 's mnemonics. On the re) CH 26 G7 — 1230 SE 8GPEM 1 B4 ~ 1T^5 AH OPEH 
benchmarks tested, typically we finished Bret FE Be 1408 CPL — eH 
either first or second using substantially less AFE CR 32 97 — i410 JZ QCLOSE ) 68 - IT'S A CLOSE 
enerated code. Béli C3 F4 OF — 1420 Jne GFFSH i "PRRM ERROR" EXIT, 
RTAB : M14 1438 & 
The Eco-C library contains over 100 func- Brig 1E GG 1440 BIHOUT: WI E3 1 ERR RETRY CHT 
tions that are Y7 compatible, and in- O/T6 SA 22 12 LIA 1222 ; GET 2ND CODE 
cludes a complete transcendental package. W719 FE BS 1468 CPi GH 
Programs developed with the Eco-C X Um urib CA 43 à? leru 42 BPUT i €6 - IT S R PUT 
can be moved to virtually any system with WIE FE 09 498 CPI uH 
EASE OF USE 8/25 C3 F4 BF — i508 m j PAR ERROR" EX 
3 C3 F4 oF — 15980 JP wr F4H i P , 
The Eco-C compiler includes Microsoft's i26 1318 * — 
MACRO 80 assembler, linker, library U?2e 12 38 87 1528 BOPEN: STA — üCFLP J| SET DPEN FLAG 
manager and supporting documentation. The U/29 Ub YE we I3 CALL — INIIPB J INITIALIZE PARAM BLOC. 
assembler (MBO) generates industry-standard WA LY IB Fb 1540 CALL EMINI ; GO INU TIALIZE BUB NEM 
REL file output. The linker (L80) is fast and ure cP FCW — 4550 JP 86 @9F LH ; ERAT 
uses only the functions you request in the art? 1360 e 
— Program development is a snap. U. S2 42 e7 — 1576 BCLOSE: ST — UCFLRü 5 SET CLOSE FLAG 
e user's manual is clear, concise and full @735 CS FC 89 15868 m Q9FUH ) EXIT 
of useful information. For those nf you just orm 1598 » 
rou vastes MUR Sa uc ian ERN v 9738 98 1688 OCFLRG: DE BBH 1 OPEN/CLOSE FLAG 
Dop pro ee n = 9735 1618 © 64 = OPEN 08 c CLOSED 
This B. Dalton Best Seller has been adopted 9719 hs ' 
Aw mu ot nea Pees qoos 8739 CD S9 87 — 1638 WT: CALL — BSETUP 3 GO SET UP CHTL BLK 
iler, The book is designed to help you learn @73C CD 1B FB — 1648 BRORPT! CALL © €BMRERD i GO | 
from the ground up. We ought'iG @7F 02 FC 09 1654 JHC — B9FCH 1 GOOD REHD, EXIT. 
Eubw wt Rufe «he Lari 8742 1D 1668 DCR E 1 BUMP RETRY CHT 
with for the professional and $ alike, U?46 C3 FA OF 1688 IMP PE Re Jj “PERN ERROR" EXIT. 
Most error messages, for example, tell you in eras 1690 + 
English (not just 4 number) the line number Q749 CD 59 G7 1703 BPUT! CALL — BSETUP à GO SET UP CHTL BLK 
= character position of the error, what was 074C CD JE FO 1718 BURRPTs CALL — €BHMRIT J GD uRITE REL 
expected and à page reference to the Guide Of D2 FC 09 1728 JWC — B9FCH 5 GOOD PUT. EXIT. 
to mug for help if you need it. ex ID 1738 XR E 1 BUMP RETRY CHT 
PRICE: 07553 C2 AC GF — 1740 ANZ UMRRPT I TRY ONCE AGAIN 
We saved the best for last; we've cut the O75 C3 FA OF 1758 JMP — 8FFHH $ “PERM ERROR" EXIT. 
price by $100.00. Now you can buy the Eco-C 0759 1768 « 
compiler for only $250. ACRO & and 9753 1774 ^ 
the Book alone are worth $218.00!). Shap 0759 3A 19 07 1760 BSETUP: LDA — OCFLRG 3 CK FILE OPEN 
around and we think you agree that the Ecp- 07S FE &4 l CI — dH 
C compiler is the best value available. OME CA 65 GF 1960 Jz SETREL 4 VES. GO OH. 
The compiler requires a Z8 CPU, 6761 El 1818 POR H 3 CLEAR STACK 
CP/M, 54K of free m and about 240K of 9762 C3 8e 18 — 1820 JP — 1090H ; "FILE HOT OPEM" EXIT. 
disk space (one or two ). An IBM-PC 0765 2A 27 12 1930 SETREC: LHLD 1227H 3 SET UP REL à 
version will be available in the firat x of 8768 29 104Q DAD H i MULTIPLY BY 4 
84. To order your Eco-C compiler, call ar 6769 29 185e DAD ^H 3 454 X 4 © 256 BYTES) 
write. GOA 22 nd €6 —19690 SHLD — BEGROR 3 PLACE IM PARAM BLOCK 
Ecosoft Inc 6760 2A 23 12 1878 LHLD 1223} 3 GET BUF ADDR 
r 6779 22 R3 06 1860 SHLD BUFHOR 3 PLACE IH PARAM BLOCK 
" er7s = 9C 86 pa LXI H PRRRHBLK i HL»PRRRMETER BLOCK Fin 
C776 1 RET 
gcoeocosTENWMtUt B777 1910 " 


Eco-C (Brod). MACRO WD [hieraan], CPM (Ongia) Resoarch) Listing 2 continued on page 406 
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cco = at 
| just eliminated eye —. eue 

fatigue by replacing * Made ih Lend/Shonhum impregnated giom Ihat 

the CRT Display Tube e Frosted glass with extra Anti-Glare benefits 


® High-contrast face glass that also cuts U.V. radiation. 
e Easily Installed . .. comes with pre- mounted hardware. 
93 e Warranted for one full year against manufacturing 
on my computer oto rhb flu 


è Ideal for word processing and programming, yet fast 
enough for games and graphics. 


Now you can eliminate th Phat DeLaney 
strobe, flicker and fatigue "ee 
from your computer 
terminal with a new 
Soft-View™ 

replacement CRT from 
Langley-St. Clair. 


Now you can upgrade your 
monitor with a new European | 
amber phosphor tube. | 


Available for the TRS-80," 
TeleVideo, Kaypro, Heath, 
DEC, Zenith and a wide 
variety of other monitors, 
these new replacement dis ^ 
play tubes use amber or green 
phosphors which exceed the 
European standards for persistence 
and color. 


And the "decay" or fade-out rate 
of the phosphor is the same as 
the "refresh" or scanning rate of 
the computer screen, so the dis- 
play glows gently, rather Than 
flickering like a strobe light - an 
annoying problem with black & 
white or inexpensive green 


phosphor tubes. 


Now, you can upgrade your 
terminal or computer to world- 
class performance with the 
installation of a Langley-St. Clair 
Soft-View" CRT! 


Cali our toll-free number to determine which 
tube wil fit your computer or monitor. 


LSIS Soft View" CRTs 


O #OKMG Amber Phosphor w/Andi-Glore — $9995 
D eHZ34G Amber Phosphor w/Ant+Giore — 59995 
O 9KkP34G Amber Phosphor wiAntGlore — $9995 
D 9GN31G Green Phosphor w/Anl-Glam — $8995 


D €GN42 Green Phosphor $79 95 | 
O #GNQ2G Green Phosphor w/Ant+Giore $8795 à 
D #0834 Amber Phosphor $8995 To order or for more information, call: 


D 4ORMG Amber Phosphor w/Ant-Glare — $9995 


D ARAG Red Phosphor wAn Giao $130.95 — 800 224 -7070 


C #8226 Blue Phosphor w/AntiGiare 513995 
Pus: 5700 for packing and UPS shipping In New York call 212 989-6876 


$1700 for Overseas, Parcel Post or UPS Blue Label | J o n 
Aad Sols Tar where opplcob «eLangley-St.Clair 
Inquire about the CRTs we have available for many colher a i 
computer models Instrumentation Systems, Inc. 


138 W. 24th St New York, NY 10011 


"Soft View” is a Tredemark of Longle,-5t. Ciak Instrumentotion Systems inc. 
TRS-80. Tete viden Kayo, Heath DEC and Zenith ore Registered Trodemorks of Tandy Corp. Televideo Corp. Non Lineor Systems Inc. Heath Co. Digital Equipment Co. Corp. and Zenith. 
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Text continued from page 402: 

legal. The jump-to-error routine was 
changed to jump to the bubble-link- 
age code. Thus, the Res module now 
assumes that a disk number greater 
than 2 is not an error but a bubble- 
memory request. 

The linkage itself is straightfor- 
ward. Similar to BDOS calls in CP/M, 
MDOS uses a code to determine the 
intended disk function. However, it 
is a 2-byte code stored in hexadecimal 
locations 1221 and 1222. Only the 
codes for OPEN, CLOSE, PUT, and 
GET have been decoded. Any other 
code is interpreted as a Parm Error, 
and the appropriate error exit is 
taken. OPEN causes the parameter 
block to be initialized, then calls the 
BMINIT driver routine to initialize 
the bubble memory. GET and PUT 
call the appropriate driver routines. 
If the Carry flag is set on return from 
either the BMREAD or BMWRITE 
routines, indicating that an error did 
occur, three attempts are made to 
perform the VO function correctly 
before taking a Perm-Error exit. 

Actual installation of the linkage is 
quite simple. With the bubble-mem- 
ory-driver package already in PROM 
(programmable read-only memory) 
or elsewhere in memory, it is 
necessary only to assemble the link- 
age and then use the system's LOAD 
command to overlay the Res module. 
The bubble-memory exerciser pro- 
gram in listing 3 can then be used to 
test the installation and the bubble 
memory. Written in Micropolis 
BASIC, it reads and writes single 
records or blocks of records. It also 
incorporates a test routine that writes 
a predefined record, then reads it 
back and compares it with the data 
that was written. It also checks the 
bubble-memory status. Testing the 
whole bubble memory of 511 records 
takes about 114 seconds (using a Z80 
with a 4-MHz clock). For com- 
parison, I ran the same program 
(slightly modified) using the floppy- 
disk memory; it took 368 seconds, or 
roughly three times as long. 

One other note. Because there is no 
directory, it is not necessary to format 
or initialize the bubble memory be- 
fore writing to it. The BMINIT sub- 
routine does not change any data 
stored in the bubble memory. It 

Text continued an page 412 
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a 2 continued: 
1928 «© 
are? 1358 ORG AGTEK i AN EMPTY AREH . , 
67E 1948 * 
B67E. 1950 * 
BE7E 2) à4 BO — 1968 IHITPBt LXI H,SBLRLEH i SET BLOCK LENGTH 
8681 22 9C d6 1974 SHLD — BLKLEN 
agg 1938 + 
C654 3E g! 1998 MUI f, SCRHRLS ; SET HUMBER FSA CHRHHELS 
8606 3z Æ 06 —2009 STA CAHALS 
pego r. M 4 
W699 JE 20 2828 HUI R.SEHnal E 5 SEY EHHBLE BYTE 
C688 329 5 2036 STA EHHBLE 
Q68E Wig + 
OSE 21 080 HA —295u4 LXI He SBEuUPDR 4 SET BEGIHHING PAGE NO. 
des! 22 RO 06 SHLD —BEGROR 
0654 2070 + 
8654 RF 2000 SRA A i SET BM BANK SELECT 
0635 22 RZ 06 T: STA BPEL 
l E 
C63 21 9C 96 — 111d Lal Ha PHRRHBL F. 1 SET HL=FWH PARAMETER BLE 
g598 C9 RET 
e690 23M + 
wx 2140 + PARAHETER BLOCK 
vex 2150 e 
aex BEC 2168 PARAMBLK: EQU $ i 
BEX 2178 * 
Be9c 06 oa 2188 SLKLEN pé ARGH » BLOCK LENuTH (PAGES) 
Bose 00 2190 CANALS pe JAH } HUMBER OF FSA CHRHHELS 
we oF Bö 2200 EBLE Da eoH i EMASLE/CNTRL BYTE 
Gene Be 98 2214 BEUROR DU PACAH 3 BEuINNING PAGE HUMBER 
Qen2 eg 2220 MBMSEL pB aH ; BUBBLE BANK 
eon iM + 
BEAS eg a0 2240 BUFHDER DM GUGAH i USER BUFFER ADDRESS 
BEF og 24298 STHTUS DB GH 2 RETURN STATUS 
8c Aa 2260 4 


c 
: 
bs 
c 
Pm 
a 


ERRORS THIS ASSEMBLY dwog 


Listing 3: A BASIC program to exercise/test the BPK 72 bubble-memory kit, software drivers, 
and operating system linkage. The program, written for Micropolis BASIC, must be modified 
for use with other BASIC interpreters. - 


1010 REM 
ia2a REM REU. A 838415 
10398 


REM 
1440 DIM AS( 256). BSi250). D$c258) 
1058 mt pd e ‘REM 354 = Quote Mark 


1060 P=225 IREM Status Port address 
1870 OPEN 1 "3: BUBTST” ERROR 1798 
1608 REM 


1090 PRINT:PRIHT: GOSUE 17162 PRINT 

1188 C$-""iPRIHT “Read? Write, Read Filer Write Filer Test filer Quit "i 
1118 IHPLIT Ce 

1120 IF Ce="R" GOTO 1158 

£1368 IF Cé="W" GOTO 1240 

1140 IF Ce="RF" GOTO 1300 

115@ IF C$x"UF" GOTO 1399 

1168 IF Cé="7" GOTO 1460 

1178 IF Cé="Q" THEN CLOSE 1 : STOP : END 
1180 GOTO 19056 

1198 REM ——-—————-—— READ A RECORD -— 
12800 INPUT "RECORD @ “3R 

1218 GET 1 RECORD R As 


1240 REM ————-———-—-—-—-— WRITE f RECORD 
1258 INPUT "RECORD # "IR 

1260 IHPUT "ENTER DATA TO WRITE "DS 
1270 Of<LEFTS<DS. 240) 

1288 PUT 1 RECORD R Df 


1380 REM ——-————-——-- READ A BLOCK OF RECORDS 
1316 INPUT "BEGIHHING RECORD 4 "sR 
1520 IHPUT "ENDING RECORD # " IRS 


1390 REM ——————-—— ——— WRITE A BLOCK OF RECORDS 
1409 INPUT "BEGIHNIMG RECORD W "iR 

1418 INPUT "EHDIHG RECORD & "IRS 

1420 INPUT “ENTER TEST DATA" .Ds 

1430 DS=OS+LEFTS(04, 240) +06 


TEST A BLOCK OF RECORDS 
1498 INPUT “BEGINNING RECORD 4 “sR 
L560 INPUT "EMDING RECORD # "IRD 


Listing 3 continued or page 408 


lome and Office 

by Neil C. Shapiro. Full details for 
all micro owners. “If you'ra inler- 
ested in learning all about tha 
constantly growing range of intor- 
mation services, this :s the book to 
read” — Today. 


$0565412-4 — 256pp $15.95 


lop-Down Assembly Language 
Programming for Your VIC-20 ™ 
and Commodore 54 '" 

by Ken Skier. How assembly lan- 
guage works and how to make it 
work for you — from basic con- 
cepts through useful subroutines 
and programming tools. 


#057864-8 320 pp. 


$16.95 


- sumas 


m a 
xa eS gus 
^ 


THE C PRIMER 


Heu "o 
Buyer s 


"ausim 
GUIGE 


by Arthur Naiman. Reviews cur- 
rently available dedicated word 
processors, wp soltware, and pe- 
ripherals — shows you how to 
evaluate the capabilities and limita- 
tions of each system. 


320 pp 


#045869-3 $15.95 


The C Primer 

by Les Hancock and Morris 
Kreger, Provides hands-on expari- 
ence that enables even a complete 
novice to write programs in the 
language of UNIX. “Clear and suc- 
cinct...a book that really works" 


— Personal Computing. 

#025981-x 256pp $14.95 

Introducing the UNIX System Ofilce Automation & Word 
by Henry McGilton and Rachel ing Buyer's Guk 


by Tony Webster. Direct compari- 
sons of features and potentials, to 
help you choose the right system 
for every size business or special 


Margan. A logical quide that gels 
you over the initial hurdles in using 
this powerful tooi, and gives a 
practical understanding of the sys- 


tem and iis sometimes cryptic need — from electronic typewriters 
documentation. to communications networks. 
#045001-3 480 pp. $19.95 #068962-8 — 320pp. $19.95 


Available wherever computer 
books and products are sold. 


Or use this convenient coupon. 


p BUTE EDDNS E; 
"HB 
‘i 

Please sand me the following books for 15 days on approval. | 

LJ Bill me. Alter 15 days | will pay for the book(s) ! keep plus 
postage, handling, and local tax. | may return any unwanted 
books posipaid. 

O Enclosed is my check/money order (including tax), McGraw-Hill 
pays postage and handling. Full 15-day retund privilege. 


P.O. Box 400, Hightstown, NJ 08520 

| 

| 

| QTY CODE # AUTHOR PRICE 
| 

| 

| 

| 


Name 
o ——— ÄN. 


| ———— | S. 
| ™ dealer information, call E. Crawford 212/512-4043. 
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! BYTE Guide to CP/M-86 
by Mark Dahmke. Explains each 
part of the operating system devel- 
oped for the 8086 and 8088 micro- 
processors, and the use of its 
programs and utilities. 


#015072-9 — 320pp. $16.95 


Guide to the (BM Pers: Lom 

by Walter Sikonowiz. Goes beyond 
the manuals to help you exploil the 
full power ot your IBM PC. Features 
DOS 2.0 andBASIC 2.0, and includes 
details on the new system architec- 
tura and expansion capabilities. 


#057484-7 — 352pp $19.95 


How to Guy (and Survive!) 

Your First Computer 

by Carolee Nance Kolve. Every- 
thing you need Ip know before you 


| set foot in a store! Helps you 


Identify your requirements, com- 
pare cosis and benefits, select the 
right computer and vendor, and more. 


#035130-9 216 pp. $14.95 
=a ES 


he (BM PC Connection: 
Telecommunications for tha Home 
ind Office 
by Nell L. Shapiro. Your passport 
to à universe of communications, 
convenience, and pleasure! This 
easy-to-follow quide helps you link 


| up your IBM PC lo today’s infor- 


mation services. 


#056419-1 — 224pp. $318.85 


. for hands-on help 
when the chips are down 


Using your micro for business? For 
pleasure? In your profession? Whatever 
your computer connection, get hands- 
on help from the most trusted name In 
the field — BYTE BOOKS. 

BYTE BOOKS are designed to make 
the most of your computer power. How? 
By giving you guidance from dedicated, 
expert authors — with names you 
recognize. By providing practical, 
usable information written for people, 
not machines. By offering problem- 
solving techniques, not dry theory. And 
all in handy, high-quality formats... at 
prices you can afford. 


Eb d dE ej a a 8| & 

| E g o F | | ILI | 
User-friendly microcomputer information 
1221 Avenue of the Americas, Suite 25-1, New York, NY 10020 
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Cirela 353 on Inquiry card. 


Heart of TEXAS 
COMPUTER SYSTEMS 


TRS-80 


Model IV Portable: CALL 
Model 12 & 16 at discount: CALL 
TCS Model 12 with 2 drives: $2995 
Model 12/16 Accessories/discount. 
TCS Model IV, 64K, 2 Drive was-z3z 
$1499 uo track) $1699 (po track) 

The New TAS-2000: CALL 

(BM Campatable) 
Wa carry the full TRS-BO line, Call for our discount prices 


DISK EXPANSION mm 


1 Controller, Pwr Sup. Hdwr.instruc! — $248 

2 Kil 1, plus 1/40-trk, Tandon Dr. $420 

3 KH 1, plus 2/40%1rk. Tandon Dr $598 

Se Kit 3 w/2 80 trk drives $608 
(dual sided 40s) 


Model (V naads 64K io operate Far HK Kit, CALL, 


landon 


M-IV 
$325 
3479 
$649 
$729 


Qualily disk drives--0.€. brand on IBM 
Available bare and jn cabinels 


TMS0-1 SS Slimline: $145 


TMS0-2 DS Slimline (IBM): $209 


TM100-1: $159 CALL US IF YOU FIND 
TM100-2: CALL LOWER PRICES 


.. CORVGS 


25% OFF LIST PRICE! 


OMNINET- A high speed multi-user network that 
connegis several computers for instant communication up 
lo 4.000 feel away. 


Save over $1,000 on a 20 mg. Corvus Hard Disk 
syslem jor IBM PC and other computers. 


Smg. $1649 10mg. $2279 20mg. $3049 


in le user or networking hard disk system lor (BM å 
| ee e Lowes! prices anywhere. Pray rom $1375. 
15, 21, 32 mg. & parinicge t tape backup- ALL. 


Stel Fi PRINTERS 


Fast, dependable, versatile, Inw price. 
Gemini 10X in. t20cps. Frictinn/Traclar 


Gemini 15X  i5in., 120cps. Friction/Tractar 


Delta 10 10n.. 160cps. Friction Tractor 
Delta 15 


PowerType Dalsywheel 
Call for our low, low prices! 


DISKETTES $1.50 ea. 


| Com none top quality mini ois diskettes trom $1.50 

complete wilh hub rings, m Ne Savio ex. wrile 
protect labs, amd m ia labels. § xed ar In 
bulk, Money back guarantes. ‘oom ee ee 'Erroe Eres, 


Heart of TEXAS 
COMPUTER SYSTEMS 


P.O, Box 1327 Arlington, TX 76004 
Toll Free 1-800-433-5154 
Texas 1-81 din 


VISA. MC cashiers check, ardat. No tax out of state, 
Texans add S% Prices su Met 0 change 
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Listing 3 continued: 
18518 O0$="ARBCDEFGHT JKLNHOPQRS TUM Y 2123456 6890 abccdef ahi Ji. 1gnor mr s Luce 
1528 De=Ds+DS+0S+Ds 


Asa +b S408 
FOR Fak TO R9 


PUT | RECORD R AS . 
SeIN«P> AND 255: IF S«,65 THEH GOSUB 1646 
GET 1 RECORO R GF 


SetHikP> AND 255 
IF Bs: >Ds 
IF R/18 = 
HEXT & 


PRINT? PRINT “HUMBER OF ERRORS = 


GOTO 1093 
FEM —- 

PRIWT 
E=E+! 


3; IF St-ed THEN GOSUB lode 


THEN GOSUB 1640 
INTAR- 13) THEM PRINT "RECORD 4":R3" COMPLETED. " 


a iE 


"ERROR EHCOUNTERED IN RECORD $ "GR 


GüsUB 1738: GOsUe 1716 


PRINT B£ 
PRINT 
PETURII 


ae tata n 


- DISPLAY STATUS IN HEX 


Selk PI AD 253 
Sl1siHfÍuvS:16»c-dgG 


IF $1:Sr THEN 


S1-5i-7, 


S4-5 AND 152449 


IF 52 Sr THEN 
PRINT 
RET URI 
REM 


‘STATUS = 


SeSi 


SCHPRE 51 7 SEMRAL S20 
— n REB EE EE E 


PPIHT:PEIHY EFF£I^ 


GOSUE ila 
GOTO 14 
ENL: 


Listing 4: The CP/M bubble-memory-driver linkage. This program illustrates how the CP/M 
BIOS can be altered to use the bubble-memory-driver package. Modification specifics are depen- 
dent on the CP/M implementation in question. 


RDOR B] B2 BS E LINE LABEL üUPCD — OPERPHD 

egg (BOG è ink é4444 

eco 1816 e CP^M BIOS — BUBBLE DRIVER LIHKRGE 4 
Bove 1a + 4 
eae 1036 4 Loewrisht (C) 1983 Louis E. Wheeler 4 
gaga 1048 4 tokio 0 aiga abah dra a 
eQog 1050 = 

Dod 12o * 

eoo 1070 * The wodificaliorm presented here are intended as an examele only. 
Bves 1663 * Theu demonstrate how a Vweical CPP BIOS can be modified Lo use 
eoo a » he BUBBLE MEMORY DRIVER PACKAGE ‘separate listina). 

pee i + 

G0e8 1118 * To incorporate these changes, the BIOS wuee table must be 

Qo 1128 * located, alona with free space to store the added code. Then, 
otat 1138 * the modified BIOS should be installed in Uhe systea followica 
geo] 1140 * the instructions given in the arerorriate CP^M anual. 

Pee 1158 + 

goog 168 ^ This listins is divided into tuo sections: 41) Patches. 

gees 1170 ^ (42) Rdded Code. ALL patch addresses shown are for a 32K CARK 
opip l180 * confisured bu Centa for a Mieropolis dish system. 

tug 1198 © 

peo 1286 ^ 

DEDA LZIB ** izidokaaibdio dcqniep ird A S d bold dde qn IH s 
Bue 1220 s PRTCHES » 
aude L230 9 44240044400 6 kc dial a nad dl ool eot 
opan 1248 » 

od) 1298 + This seclion revises the existing BIOS sue table to go to 

eoo 1260 > the added code routines listed below. The actual location of 

Ier 1278 + the yume table and address of the patches is dependent on 

eoo 1288 * (he existing SIOS. Each system is different. The ORG'& 

ovg 1290 * shown in Lhis assembly are for a CP^H confisured fe Cenia Sustens 
ogg 1398 © for Microrolis dish sustens. 

guae 1318 + 

bee hiet n] 1320 8105 EQU rin’ a i CP/M 8105 Base Address 

vee 1338 * 

eoe 1348 ^ 

ict le 1358 URG RIOS*24 ] Location of Jump Table + 24 
7518 1360 * 

rola C3 2B Be 1376 JP BHOME 1 Patch for HOME 

T5318 1398 * 

7518 131928 DRG Bl0St36 3 Jum table + 36 

7524 1480 * 

T524 C3 34 30 1410 JHP BSETOMA ) Patch for SETDHA 

fuer C$ SF 60 1420 JMP BREAD $ Patch for READ 

£52R C3 7) se lade Ite Bur ITE 3 Patch for wile 

7540 i440 * 

7520 1458 DRG BI 05149 i Jus Vable + 49 

ray 1468 » 

7938 C3 30 ug i470 JHP BSECTRAN $ Patch for SECTRAN 

T7533 Ó4ge9 * 

7335 1498 * The followins equates Laken from existing BIOS Juar cable. 

T5SS 1509 + 

7931 ë PRR? 1530 HOME EGU 8 8105+327H 5 ore Depends on existing BIOS ew» 
7533 ?801 1526 SETDMA Egu BIOS+301H j *** Depende an existing BIOS es 
7533 7852 15368 READ EOU BIQS4352H j ewa Derends on existing BIOS «e» 
T535 Toro 1548 WRITE EOU BIGS+3F0H yee Derenda on existing BIOS we 
ross 77E9 1559 SECTRAH EG BÍ0S*2EBH ] vee Derends on existira BIOS 222 
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SUBMARINE ENGINEERING 


FOR TOMORROW’S DEFENSE 


The Naval Underwater 
Systems Center is the Navy's 
principal research, develop- 
ment, test and evaluation center 
for submarine warfare and sub- 
marine weapon systems. We 
provide high technology vital to 
the Navy's tactical and strategic 
edge in combat systems (sonar, 
combat control, electromagnet- 
ics, underwater weapons and 
targets, weapon launch and 
handling), surface ship sonar 
and undersea ranges. 

Working at major laborato- 
ries in Newport, Rhode Island 
and New London, Connecticut, 
our engineers and scientists 
design, develop and evaluate 
prototypes of these systems and 
interface with private industry 


for production of the final product. 


To maintain our lead in 
submarine warfare and weapon 
systems, we must continue to 
develop new technological sys- 
tems for the future, and at our 
center, the future depends on 
our work today. 

We are looking for elec- 
tronic engineers and computer 
scientists to join our highly 
talented team of professionals. 
Assignments will be as diverse as 
taking you on board submarines, 
to field detachments and other 
Navy activities. And your work 
may vary from desk to deck, 
software design to hardware test. 

We seek graduating and ex- 


perienced electronic and comput- 


er engineers, with degrees from 
accredited colleges and univer- 
sities. We also need computer 


scientists with degrees from 
colleges and universities affili- 
ated with aschool of engineering 
and specializing in scientific 

or technical applications. 

We offer you challenge, 
freedom to be innovative and 
creative, and the opportunity to 
contribute your skills to our na- 
tional defense. 

And the living is good too! 
Newport and New London areas 
are popular for their excellent 
beaches, fishing and sailing. 

We believe we have both 
the challenge and the opportu- 
nity for you. For further infor- 
mation, contact Naval 
Underwater Systems Center, 
Personnel Staffing Division, B 
Newport, Rhode Island 02840 
or call (401) 841-3585. 

An Equal Opportunity Employer 
U.S. Citizenship Required 
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PRODUCT SYSTEMS ENGINEER - Systams 
analysis and development of system 
requirements; hardware and software 
functional requirements and system integration 
tasks; interface requirements life cycle cost 
anaiysis. 

SOFTWARE/COMPUTING SYSTEMS AND 
ANALYSIS - Analyze system functional and 
performance requirements, prepare functional 
flow or logic diagrams, prepare sysiem block 
diagrams, and perform system level analysis 
and trade sludies to support selected design. 


REAL TIME SYSTEMS AND SIMULATION 
SOFTWARE ENGINEER - Design, develop, 
integrate and test real-time software. Develop 
operational software requirements. Experience 
in ASSEMBLY and other high-order languages 
required. 


"Where you design the future." 


Circle 3B on inquiry card. 


DESIGN DEVELOPMENT - Advanced concept 
development using innovative design and 
fabrication lechniques such as robotic winding, 
pultrusion, and rol -trusion. Develop load paths, 
cost and weigh! trade studies, and prepare 
drawings using Computer Alded Design. 
Related aerospace experience required. 


FLIGHT CONTROLS ANALYSIS ENGINEER - 
Conduct linear analysis using root lacus, 
frequency response, and power spectral 
density methods. Develop hardware and 
software requirements for sensors, actualors, 
digital fittaring, and computations for 
microprocessor based digital autapilots, 
Develop real time and non-real time, flight 
simulations using structured fortran 


programming. 


Boeing Military Airplane Company offers a 
stimulating career in the pleasant 
environment of four-season recreation, good 
schools, fine cultural activities and moderate 
Midwest living costs. You can become a vital 
part in developing the most advanced 
avionics systems for military airplanes if you 
f qualify in one of the following disciplines: 


STRESS/DURABILITY/ DAMAGE 
TOLERANCE - Define design load conditions, 
datarmine internal loads and accomplish stress, 
durability and damage tolerance analyses of 
primary akcraft structure. Familiarization wilh 
finite element analysis and related aerospace 
experience required. 


RADAR SYSTEMS ANALYSIS - Conduct 
analysis of radar performance, prepare and 
coordinate specifications and develop 
evalualion criteria for radar subsysleme. 


Send resume to: Jim Snelling 
Boeing Military Airplane Company 
Dept. B2 
P.O. Box 7730 
Wichita, KS 67277-7730 


MTD EAN Le 


MASL ITA? AIRPLANE EAA P AAS 


MIC Nl FA, MAN SAS 


An Equal Opportunity Employer M/F 
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Text continued from page 406: 

simply loads the boot-loop registers 

and readies the BMC for operation. 
When everything checks out, all 

that remains is to save the modified 

Res module. 


CP/M Linkage 

The modifications required for 
CP/M are more extensive and compli- 
cated than those for MDOS, and the 
installation isn't as simple. However, 
the CP/M modification provides com- 
plete disk emulation (see listing 4). 
Programs, including transient com- 
mands, as well as data can be stored 
in bubble memory. It is a real 
pleasure to enter Stat and get an im- 
mediate response without the usual 

“clank, whirrr" of the floppy disk. 
The assembler and other programs 
that require disk access also run 
much faster and quieter. However, 
since no changes to the "warm-boot" 
sequence have been made, a Control- 
C still boots the CCP (console com- 
mand processor) and BDOS from 
floppy disk. There is, of course, no 
reason why a warm boot or, for that 
matter, a cold start cannot be made 
directly from bubble memory if the 
necessary revisions are made to the 
boot loader. I have not done so yet, 
but it appears to be a simple task for 
the experienced assembly-language 
programmer. 

Explaining the modification to 
CP/M would be much easier if the 
CCP or BDOS portions of the operat- 
ing system were being altered. These 
two CP/M modules are standard for 
all CP/M systems. But the BIOS or 
CBIOS (customized BIOS) module is 
hardware dependent, and we must 
modify this module to enable CP/M 
to communicate with the bubble- 
memory-driver package. 

Altering the CP/M operating sys- 
tem for bubble memory is quite 
similar to the modification described 
in "Building a Hard-Disk Interface for 
an 5-100 System, Part 3: Software" in 
the May 1983 BYTE (page 368). The 
approach I have taken is slightly dif- 
ferent. Instead of creating a new 
BIOS, listing 4 shows how an existing 
BIOS can be patched to accomplish 
the same end. 1 chose to patch rather 
than revise because I didn't have a 
complete source listing for the disk 
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Listing 4 continued: 

8013 22 t6 75 253% SHD = BEWADR 

guie AF 2548 ARR A 3 SET BM BANA SELELT 

28017 Z2 Ed 75 2% Sta 

yuBIA 21 E2 752568 LXI H. PRRRIPIBC- 3 FUH PRRRHBLK TO HL 

&6ıD CD 18 Fa 2570 CAL — B,HIHIT 1 GQ INITIALIZE BM 

8626 DA 20 28 2540 ERROR: JC ERROR 3s HANG OR DO SOMETHING IF ERR 
e0273 2598 e 

e873 Xx CS 2680 Wi R. 8C3H j| oon Restore gristi BIOS code em 
2675 32 eà OB 26108 STH C800 j see reelaced by JMP instruction 
eu28 CI i7 77 — 2620 Jre GOCPK+S 1 RETURN Tu EXiSTIKG BIOS*S 
p02 2638 * 

2078 2640 * -. Cor&inue with existing BIOS code, 

4828 2654 4 

3928 PEER 4 ERR IOI he up hhh i dh adeb oodd Oe doin eoo A o > 
cuu 2670 4 HOME - Hove to lrach OU Position of current drive 

shiva! TEBO * 

aE 2698 URG $ I HREH? 742 

tup "ri. E 

vuZBb SR 49 7n — 2718 BHUME: Lin GISKHY : GET DISK NUMBER 

gut FE ei 278 CPT HDISKS j CHELK FÜR BUBBLE HEME 
vow US 2728 R2 3 RETURN IF BUBBLE “HO ACTION? 
2031 C3 27 78 — 2740 JIP HOME 

gam 2738 * 

eet 2760 * ~») Continue with existing BIOS code. 

agu 2778 * 

Seats SUO Seb eh ab th e: dap bh hd ED OBA Se BARRO op A hohe 
BUZA J790 » SELDSK - Select dish given by resister C 

col | 2800 » 

aeu 2810 * -) Ho modification required. 

HoH 2820 * 

£034 JU c wem ew addio good toa obo co teipiogb 9 d dodo lo roe eben opio dob denoted p 
Bess 28040 © SETTRK — Set track diuen by resister C 

ga 2890 ^ 

B934 2860 ^ +) Ho wodificaLion rewired unless your BIOS actualis 

Q4 2970 * => Pos)lions the disk head Lo the selected track. If this 
aa 2890 * -) 13 the case, perform the test shoun for HOE. 

Cus 2890 ^ 

ga» 2900 € ptp o Aghi ei e a ioo 6 96 4o e dede bote doodogototeob we 
goH 2910 4 SETSEC — Set sector given by resister C 

Bay 2920 ^ 

B3 2334 * =b Ha wodif ication required. 

ea 2940 * 

vet 23543 4 «2069956914.4995-t9dniopoloapetetraoieototagegnogoq 9909 40940809 4:96:99. 6:00 Onialotof dote 
8034 2960 ^ SETOMA - Set OMA address diven bv resisters B and C 

vas 237 + 

BaH 2380 ORG 4 l FREHS 444 

BAM 2930 ^ 

Bas 69 3888 BSETDHAS nou Lt 3 LOW ORDER ADORESS 

ees eg IWI nou H-B : HIGH ORDER RODRESS 

8936 22 40 TH 3820 SHO  DHhaD i SAVE THE AODRESS 
bss 22 E9 75 Ws SHLO  BGUFHOP. 3 FUR BUBBLE TUO. 

BO. 3540 e 

Bete Wu ^ ~=} Include ars additional code vour system mas require, 

ga3c 3860 * ~? probably none. 

Be tc 37 * 

we3c cS 308a RET $ Mo add'l code re«' d for Microrvolss. 
e33b 38j0 * 

BED $3100 9 *beesen aga ptmippuoro Adr eho re eee 444 46943 499 653 36:740 OREO 
Bes Jil * SELTRRH — Translate the sector number siven by @ and C 

coD 3120 » 

£30 3130 UPG 3 j AREH wee 

£015 3148 ^ 

BUD IA 49 WM 31% BSELTRAH! LDA DISKHU 3 GET DISK NUMBER 

2848 FE 03 3168 CP] DISKS 4 CHELK FUR BUBBLE MEMURV 
9042 C2 Ey 77  3I7V JNZ SELTRAK 3 IF NOT, GW DO DISK. 

88045 3188 + 

ges c5 23190 PUSH e 3 SAVE SELTUR 

Gte 11 60 OO — 2200 LXI 0, 0000H 3 CLEHR 0E 

8649 2A dA 7h M210 LHLD — TRACE 3 TRACK a TO HL 

vð 62 3220 MO H.D 3 CLERR He LsTRACK 

Ea4D EB Irw »CHG 

SO4E JE 20 2440 ML A- SECTRK 3 GET SELTURS PER TRACK 

Bese BT 3450 RDO n i MULTIPLY BY 2 

&x5] 19 3268 BHPY: DAD 0 $ BE TRA ADR = 

8852 SD ky DCR A 3 TRk * SELTRK a 2 

ueS2 C2 51 gà 1280 JHZ BMPA' 3 LOOP Tu MULTIPLY’. 

BOSE 79 23€ Mn» A-E j GET SELTUR HUMBER 

e057 87 Ki ROB A i HP BY 2 

wee aF 2310 nou Con 1 PUT IT BACK 

Be g9 3340 OAD g 3 ADD IT Tu BEu TRA ADR 
Bom 22 E6 7 Sie SRD BEGADR 3 SAVE IN BEGPOR. 

Bem El 33498 POF H ji PUT SEC TH 4. 

ee5 CI 335g RET 3 BUBBLE EXIT, 

SOF 3368 » 

SOF WAT Od 4) 4 9 9 4d cro eek oeste oi nicebop ooo doo copo op doge tol irre dodo tolto 
gau 3388 * REHD - REMD SELELTED CP^M SECTUR 

Soasr 3390 * 

Qasr meg ORG $ 3 HREHS +++ 

[2 d 3419 > 

S@5F 3n 49 7h — 3420 BREHD: LDA DISKHu 3 GET DISK HUMBER 

$862 FE 85 Mw CPI NDISKS 1 CHECK FUR BUBBLE 
B84 C2 5278 — 3440 JWZ REHD 1 NO. GO REHO DISK 

8067 3456 e 

eoe? FS 460 Dt 3 KILL INTERRUPTS. 

e068 2162 75 MA LXI H, PPRAPMOLK L FUH PRRAMELE TU HL 
BOER CD 18 Fu 5480 CALL BRED 3 GO REHO BUBBLE DATH 
epee CI gg go — 124960 JMP BRVEX i GO THRE COMMUN EXIT. 
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ee 
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os sold more printers 


to American business? 


Actually, we've not only sold more printers to American busi- 
ness, we've sold more printers to America. 

Which brings up some very important reasons why Epson 
is the printer for your business. 
Standard equipment. 
Virtually every microcomputer made is Epson-compatible. 
Which means manufacturers make their computers to work 
with our printers, because Epson printers are not only the 
world leaders, they’re the world standard. 
The reason why. 
We sell more printers, because we make better printers. Our 
features are consistently one step ahead of the competition. 
Our quality and value have never been equalled. And our 
reliability rates are second to none. 
Another reason. 
Epson printers are stocked by more computer stores in more 


places than any other brand. Which means if you ever have a 
problem — and you probably won't — we'll be there. 
Your next printer. 
It can be very confusing buying a printer nowadays. But it 
needn't be. If you want the features, the reliability, the qual- 
ity, the value, just remember one thing. 

Epson. 


Number one. 
And built like it. 


EPSON 


EPSON AMERICA, INC. 
3415 Kashiwa Street 
Torrance, California 90505 


The Epson FX-100" can print spreadsheets in correspondence-quality type at 160 characters per second. To see it and the entire line of 
Epson high-performance printers, call (800) 421-5426 for the dealer in your area. In California, call (213) 539-9140. 


Epson is a registered trademark and FX-100 is a trademark of Epson America, inc. 
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607i 
8871 3518 * 
8971 ENNIUS 
gai i594 + WRITE — WRITE SELELTED CP/M SECTUR 
sun 354Q e 
B871 Bins | ORG 5 1 HREMÓ sx 
gg?! 3560 € 
BO?! Jh 49 7A 7w BRITE: LDA DISKHU J GET DISK NUMBER 
8874 FE a3 3908 CPI KDISKS I CHECK FUR BUBBLE 
ge?6 C2 FD 76. IS% JWZ WRITE P NU. GU URITE DISK 
3460 a 

FS 3614 DI i KILL IN " 
8074 21 Ez 75 3620 LXI H,PRRRMBLK 3 FWA TU 
Barn CD IE fe — 163g CALL — BHURIT 3 GO WRITE BUBBLE DATH 
geod 3640 + 
Seed FE 3656 BRUEX: EL 3 OMIT THES INSTRUCTION 
góc 3668 * 3 IF YOUR SYSTEM DOES 
888) jew ^ : NOT USE INTERRUPTS, 
eod! IE ed 2688 Wi m8 i CLEHR R-REb 
oes pg i698 RHC i Md PROBLEM EXIT 
göt x 3798 IHR A 
gass c3 3718 RET 1 ERROR EXIT, 
goie $0 © 
gavé 2730 ^ 


ERRORS THIS ASSEMBLY 2080 


portion of my BIOS, which was writ- 
ten by Centa Systems for Micropolis. 
If you are fortunate enough to have 
a complete listing of your BIOS, or 
you are using a Micropolis disk sys- 
tem and CP/M with BIOS written by 
Centa Systems, the modification 
should not be too difficult. If not, you 
will probably have to unleash your 
disassembler to uncover a few hid- 
den locations. You need to know the 
location of the current selected disk 
number, the selected track, and the 
DMA (direct memory access) address 
(user buffer address). You must also 
find out where and how your BIOS 
determines whether a selected disk 
number is legal or not and fix it so 
that the number that you select for 
the bubble memory is acceptable. 
Another thing you will need is an 
unused area large enough to hold the 
added code. About 130 locations will 
be required, but they need not be 
contiguous. The source code shown 
in listing 4 is designed to be seg- 
mented and scattered around mem- 
ory wherever space is available. The 
version of CP/M that I am using is 
quite tight on space. Therefore, as a 
temporary measure for testing, I as- 
sembled the added code to start at 
hexadecimal location 8000, which is 
above my 32K-byte CP/M. This lets 
me use the DDT (dynamic debugging 
tool} to load the added code and 
make the rest of the patches by hand. 
In the future, I plan to revise the 
“stream I/O handler" so that the pe- 
tipheral drivers I have stored in 
EEPROM are used instead of the I/O 
routines located within the BIOS 
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module. This will free up sufficient 
storage for the bubble-memory-driver 
linkage. The listing is intended pri- 
marily as an example. Exactly how 
you incorporate the added code and 
changes depends on the specifics of 
your system BIOS, 

Installing a new operating system 
is covered in the CF/M manual and 
also in the May 1983 BYTE article (see 
figure 6 on page 378}. The method I 
used differs only in that I used DDT 
to make the patches to the BIOS 
jump table and the jump instruction 
patched at the beginning of GOCPM. 

After completing the installation, a 
BASIC program like the one shown 
in listing 3 can be used for testing. 
Some modifications to the disk in- 
structions (OPEN, CLOSE, GET, 
PUT) and the INP instruction prob- 
ably will be required; otherwise, the 
program should function as written. 

Since the CP/M alteration is a true 
disk emulation complete with direc- 
tory, initialization of the bubble 
memory is required before it can be 
used. My CP/M system came with a 
program called VOLPREPCOM; how- 
ever, it did not work with the bubble 
memory. Fortunately an assem- 
bly-language file (VOLPREP.ASM) 
was provided, and 1 quickly dis- 
covered that the program directly ac- 
cessed the disk drivers rather than 
the BIOS jump table. Consequently, 
it was not getting to the bubble- 
memory drivers. A simple change in 
the address table in the beginning of 
the VOLPREP program plus a few 
other minor changes were all that 
was required to make it work. 


I am very pleased with the perfor- 
mance of the bubble-memory proj- 
ect; with it, I no longer fear the flick- 
ering lights. I used it to write this ar- 
ticle, which was much too long to fit 
in my systems RAM. Yet with the 
bubble-memory addition, my text 
editor performed as though it had 
adequate space, 

With even larger-capacity bubble- 
memory chips on the way (Intel re- 
cently announced a 4-megabit ver- 
sion), 1 would not be surprised to see 
bubble memories beginning to re- 
place hard disks in small or portable 
computer systems. Using the newer 
chips, it should be relatively easy to 
put 4 megabytes of reliable bubble 
storage inside the cabinet of an 5-100 
computer. I believe that bubble mem- 
ories will replace floppy disks in 
some systems, particularly in the 
portables. E 


References 

1. A Primer on Magnetic Bubble Memory 
Santa Clara, CA: Intel Corporation, 1982. 

2. BPK 72 Bubble Mamory Prototype Kit 
Users Manual. Santa Clara, CA: Intel Gor- 
poration, 1981. 

3. Cruce, Andrew C, and Scott A. Alexander 
"Building a Hard-Disk Interface tor an S-100 
System, Part 3: Software" BYTE, May 1983 
paga 368. 

4 CP/M Operating System Manual. Pacific 
Grove, CA: Digital Reasearch, Juty 1982. 

5. Halsema, A. t. "Bubble Memories: A Short 
Tutorial.” BYTE, June 1979, page 166. 

6. Helmers, Carl, “This Elephant Never 
Forgets.” BYTE, July 1877, page 6, 

7Z Magnetic Bubble Storage Data Catalog. 
Santa Clara, CA’ Inte! Corporation. February 
1981. 

B. Thorp, Art. "New bubble-mernory packag- 
ing cuts board space and manulacturing 
costs." Electronics, March 24, 1983, pape 
128. 

9. Wels, Paul. Microprocessor Interface for the 
BFK 72, Santa Clara, CA. Intel Corporation, 
June 1981. 

10 710 f-Megabt Bubbie Memory (data 
sheet). Santa Clara, CA: Intel Corporation, 
1982, 

1t. 7220-1 Bubble Memory Controtier (Gata 
sheet), Sania Clara, CA: Intel Corporatian, 
1981 


Louis Wheeler is a retired federal government 
employee. He spent 14 years as a programmer, 
teacher, and manager of minicomputer systems. His 
special interest is data processing, in which he has 
an associate degree, He can be contacted at 1323 
Tamera Dr., Oceano, CA 93445. 


The new pacesetter in professional printers. 
The economical dual-speed Radix15 multi-function printer. 


With a fast and furious work pace, a highly 
flexible printer is crucial. That printer is the new 


Radix-15. Watch it take your work and run with it. 
It's dual speed! At 200 cps Radix fires 


out a superbly refined dot matrix printout. At 50 
cps it prints professional near-letter quality. So now 
you can go from spreadsheets to memos at the flip 


of a switch or at your computer's command. 
It’s multi-functional! In either mode Radix- 


15 quickly adapts to your needs. There's serial and 


parallel interface. Memory storage with a 16K 
buffer. Responsive throughput to help you use 


time more efficiently. Bi-directional performance. 
Friction and tractor feed. An automatic sheet 
feeder for letterheads and a short form tear-off 
for preprinted forms. Plus, the freedom to under- 
line, set vertical and horizontal tabs and print a 
huge variety of type faces. 

It's economical! And not only does Radix 
give you 2 printers in 1, it also gives you a price per- 
formance as outstanding as its working performance. 

The professional Radix-15. Using the ever- 

changing beat of business to your advantage. And 


that's what being a pacesetter is all about! 
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Calculating Overhead Costs 


by Computer 


A simple, foolproof arithmetic procedure determines the distribution 
of indirect costs quickly and accurately 


This article demonstrates how an 
accounting application that can be 
used by all types of businesses eases 
the distribution of indirect, or over- 
head, costs. Specifically, it shows 
how to calculate those costs using an 
arithmetic procedure that provides 
information that is more accurate 
than that obtainable using approxi- 
mation procedures. In addition, the 
method described here does not re- 
quire the long, tedious work the ap- 
proximation approach demands. The 
accounting procedure can be used on 
a large computer as well as a smal] 
one, and it can also provide results 
on a hand-held calculator. 


An Accounting Problem 

The procedure solves a common 
accounting problem by permitting a 
computer user to calculate costs that 
are transferred among departments 
of a company. Determining such 
costs is known as indirect cost ac- 
counting, overhead cost distribution, 
burden distribution, or burden cost 
accounting. Cost accountants have 
been calculating these transfer costs 
for decades, relying on estimates and 
approximation procedures to mini- 
mize the cost of the calculations in 
time, money, and effort. 

In fact, it's well known that solving 
the problem of calculating the cost of 
reciprocal transfers among depart- 
ments requires the solution of a set 
of simultaneous equations. Before 
computers were widely available, 
these results took many hours to cal- 
culate by hand, And because the 
starting point for the procedure was 
often a set of estimates of dubious ac- 
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by G. Truman Hunter 


curacy, many people believed that 
precise solutions were unobtainable 
and therefore unimportant. Conse- 
quently, emphasis was on speedy ap- 
proximations rather than exact 
answers, 

Cost-accounting textbooks took the 
same approach, telling their readers 
that if more than four or five depart- 
ments were involved, solving simul- 
taneous equations would not be prac- 
tical. Instead, they proposed using 
such methods as the Christmas Tree 
or the Waterfall approach. Their 
names come from the geometry of 
the solution, where a decreasing 
number of departments provides a 
triangular picture of data as costs 
flow from one level to the next. The 
first department examined has its 
costs distributed to all other depart- 
ments, and no costs are returned to 
it. That department is then no longer 
involved in the calculations. The next 
department then has its costs distri- 
buted, with none returned to it, and 
the procedure thus continues. Data 
on the less important departments is 
collected first, and the final product 
departments aré done last; the prod- 
uct departments cannot distribute 
charges among themselves. 

This process did not tell the user 
where the indirect costs, or burdens, 
originated. Since the source was not 
known, there was no way to attack 
the problem of reducing specific dis- 
tribution costs. Moreover, no trail 
shawed the actual transfer of dollars 
from each department to every other 
department under this old scheme. 

With the simultaneous-equation 
solution, on the other hand, an ex- 


act number of dollars for every dis- 
tribution factor is known. This 
method easily leads to reductions in 
overhead costs. 


History of a Faster Solution 

I was first introduced to the prob- 
lem of indirect cost accounting in 
1951, when a steel company asked 
[BM to tackle such a problem. It was 
taking the firm about 300 man-hours 
to calculate those costs by hand. 

After I studied the problem and 
read an accounting handbook, I 
found a practical solution: the Gauss- 
Seidel iterative procedure. This pro- 
cedure provides easy error detection 
and is simple, foolproof, and fairly 
fast. The nature of its equations and 
values guarantees a solution. 

The steel-company case required a 
set of 51 equations for 51 departments 
and a possible 51 x 50 transfers. 
Only about 600 of 2550 possible 
transfers actually occurred, however. 
This ratio—about 1:4—of the number 
of actual to theoretical transfer rela- 
tions has held for several similar busi- 
ness applications. 

Once the procedure was worked 
out, the calculations took only 35 
minutes on an IBM card-pro- 
grammed calculator. The calculation 
procedure is iterative: each inter- 
mediate set of answers gets closer 
to the final set. When no further 
changes take place, the solution has 
been reached. 

This procedure actually converged 
at a rate of almost one decimal col- 
umn for each iteration, so that figures 
involving values to $999,999 can con- 
verge to the final answer in about six 


Everybody's making money 
selling microcomputers. 
Somebody's going to make money 
servicing them. | 


Make Money Servicing, Repairing 
oney e 1 
and = ied ^ 
and ^" Business Computers 

Seems like every time you turn around, somebody 
comes along with a new computer for home or business 
rete totes cheek eae tha 
processor, the tiny li 5 a computer in itse 

Using this new technology, the | is offering 
compact, e computers that handle things like 
payrolls, billing, inventory, and other jobs for business 
of every size... perform household functions including 
budgeting, environmental systems control, indexing 
recipes. And thousands of hobbyists are already owners, 
experimenting and developing their own programs. 

Growing Demand 
for Computer Technicians 

This is only one of the growth factors influencing 
the increasing opportunities for qualified computer 
technicians. The U.S. Department of Labor projects over 


F 
| 


? Mnt NE ! 


npo AY 


NRI can train vou for this exciting, rewarding 
field. Train you at home to service not only micro- 
but word processors and data terminals, too. 


Train you at your convenience, with dearly written " | 

“bite-size” lessons that you do evenings or weekends, B,  —— Become the Complete 

erase clap D r present job, =s Computer Person 
Your training is bulli die deh rect ol | in addition to training in BASIC and advanced 


the world's most popular . It's the amazing b 
TRS-80™ Model 4, now with disk drive and the capa- advanced. You analyze * 


bilities and features to perform a bost of personal and and troubleshoot using — a | 
business functions. No other small computer hasso the profesional 4-function — become the fully rounded, new hreed of technician who 
much software available for it, no other is used and LCD digital multimeter can interface with the operational, programmlng, and 
relied on by so many people. And it's yours to keep for — you keep to use later in your work. Then you use the service facets of all of today's computers. Youre ready to 
—M li e eda ^ aes a Fa Eni M - 

get plenty experience. S computer... bui circuits and write programs Opportunities 
carefully planned training, you even install a isk drive — t0 control them. You "see" your computer at work and NRI has been giving ambitious people new elec 
qp meet iie d demonstrate ils power. Nou Bee i 1914. Today s offerings also include 

COMES , Same vailable Wi TV/Audio/ Video Systems servicing with training on our 

and study circuits ranging from the simplest to the most ‘ee imas exclusive hagi rdth-oompuaer-piogrammabte 25” 


NRI offers you the opportunity to train with the color TY... Industrial Electronics, Design 
TRS-80 Color Computer as an alternative to the Model 4, .. Ad other state-of-the-art courses. 
The same technique for getting inside is enhanced by The Catalog Is Free. 

E z Lah 4 catal 
postape- pai our 1 
showing all courses with equipment and pum 
. There's no obligation other than lo yourself. See 

NRI can help you take advantage of the exciting job 


and earnings opportunities in the exploding field of mian- 
computers, [f card has been removed, please wrile 10 us. 


F(B,A} x T(B) + FICA) x T(C) + FIDA) x TID) + DG(A) = T(A) 


F(A,B) x TIA} + 
FIA C) x T(A} + F(B.C) x T(B) + 
| F(A,D) x TEA) + F(BD) x T(B) + F(C, D) x TIC) + 


F(C B) x T(C) + F(D,8) x T(D) + OC(B) = T(B) 


+F(D.C) x T(D) +OC(G) = TIC) 
-DC(D) = T(D) 


Figure 1: Equation layout for 4-department indirect cost calculations. 


or seven iterations. In other words, 
the accuracy of the estimates of the 
final answers increases about one 
decimal place per iteration. 

When I originally tried to convince 
several accountants to try this pro- 
cedure, | heard many excuses as to 
why they thought it had no value. 
After one accountant had told me re- 
peatedly that his starting data was 
approximate and that he therefore 
didn't need the precision I could pro- 
vide, I told him that this procedure 
could give him any level of inac- 
curacy he desired. Needless to say, 
he didn't appreciate sarcasm any 
more than the truth. 

In 1953, this procedure was used 
on an IBM 701 computer to solve an 
indirect-cost-accounting problem for 
156 departments of a large New York 
City bank. Calculating and printing 
the answers took about 10 minutes, 
considerably less than the 1000 man- 
hours required for hand-calculation 
procedures. When the procedure was 
followed for a 91-department bank, 
an IBM 650 calculator did the job in 
75 minutes, replacing a 300 man- 
hour hand calculation. Similar sav- 
ings were realized for a pharmaceu- 
tical company's 45-department dis- 
tribution. A state hospital then used 
the procedure to reduce a several- 
month task to a 4-day job on 
punched-card machines. A lot of card 
handling was required because the 
institution had no computer. 


A Sample Problem 

The current availability of micro- 
compuüter-spreadsheet programs 
makes the solution even easiér. 
Here's a sample procedure for ana- 
lyzing costs for four departments. 1t 
is not a real case and takes more itera- 
tions to solve than an actual problem 
would, but it uses the procedure that 
actual cases follow. 
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First, this simple four-department 
distribution demonstrates how to set 
up the necessary equations and use 
the procedure to obtain a solution. 
Then the sample is worked out using 
the usual spreadsheet notation of 
rows and columns. 

The total cost of each department 
is made up of the charges transferred 
to it from all other departments, plus 
its own direct charges. The total cost 
for department A is best stated with 
this equation: 


Cost (B to A) + Cost (C to A) 
+ Cost (D to A) + Direct cost (A) 
= Total cost (A) 


To simplify subsequent calculations, 
the equation can be expressed as; 


F(B,A)XT(B) + F(C, A)x T(C) 
+ F(D,A)xT(D) + DC(A) = T(A) 


where T represents the total cost of 
a department named by the letter in 
the parentheses following it, F rep- 
resents the distribution factor be- 
tween two departments (the first de- 
partment mentioned is the source of 
the costs and the second is the 
receiver), and DC represents the 
direct charges of a specific department. 
The equations in figure 1 are used 
to calculate indirect costs for a four- 
department distribution. Because no 
department distributes costs to itself, 
a gap is left in each line. Note the 
symmetry to the equations; they are 
set up to fit nicely into a spreadsheet 
arrangement of rows and columns, 
Organized by departments, The cal- 
culations along a row correspond to 
the costs absorbed by a particular 
department, and those down a col- 
umn correspond to transfer of costs 
from one department to others. 


After the equations are set up, the 
factors for making distributions be- 
tween departments are needed. Cal- 
culation of the distribution factors is 
done separately and is not part of the 
distribution-calculation procedure, 
The information for developing the 
factors for a company should be avail- 
able from the firms accounting 
department and, indeed, the factors 
themselves may already be available, 

One way a department might mea- 
sure its distribution of the costs for 
services, for example, is based on the 
number of persons in each depart- 
ment. If a department has one per- 
cent of the company’s personnel, for 
instance, and ít is assumed that all 
personnel share the use of the 
cafeteria, then one percent of 
cafeteria expenses would be dis- 
tributed to that department. Figures 
then would be calculated in a similar 
manner for other departments. 
Telephone expenses, however, might 
best be distributed based on the 
number of phones rather than peo- 
ple in each department, although 
long-distance costs can be charged 
directly to the department that made 
them. The distribution factors can 
also be based on relative amounts of 
floor space or on any items that can 
(and must) be quantified. Each fac- 
tor is a number between zero and one 
inclusive. 

Once all the factors are known, 
they can be substituted in the equa- 
tions. For this example, a set of factors 
and initial expense values is used. 
Note that the gaps have been filled 
with a zero factor, which can ease 
some computer procedures. 


OOxT(A) + .10xT(B) + A5xT(C) 
+ J5xT(D) + 8000 = T(A) 


SXT(A) + 00x T(B) + .20xT(C) 
+ JOxT(D) + 7000 = T(B) 


DOxT(A) + .10xT(B) + .00xT(C) 
+ 30x T(D) + 9000 = T(C) 


J5xT(À) + 15x T(B) + JOxT(C) 
+ 00xT(D) + 12000 = T(D) 


Now the only unknown quantities 
in these equations are the depart- 


Computers 


Choice. 


Sooner or later, you'll probably want to use your 
business computer for word processing or data 
communications applications. And if you let your 
computer choose the best printer to provide 
letter quality printing at high production speeds, 
its first choice would be Primage I. 

That's because when all the facts are entered, 
the Primage | with PageMate ! sheet feeder, 
gives you more for your money than any other 
daisy system—45 cps, heavy duty, letter quality 
printing, with automatic sheet feeder, for hun- 
dreds of dollars less than its closest competitor. 

The lower cost and higher performance are 
all made possible by a totally new control tech- 
nology that allows simple, inherently more 
reliable stepping motors to run at much higher 
speeds. The design eliminates lots of parts that 


Primage I 


you find in other serial printers. Parts vou don't 
have to pay for and, just as important, parts you 
don't have to maintain. Primage | features 
simplified controls, easy paper feeding and a 
wide choice of fonts. It also comes with a 
unique 100-spoke daisy wheel that provides 
switch selectable multiple languages, and an 
easy access, easy set-up interface that connects 
to popular PC's without special cable fittings. 

When you compare Primage | with top quality 
daisy printers and sheet feeders that cost up to 
5096 more, were confident you'll make the 
same choice your computer would. So come 
into your computer dealer today for a first hand 
demonstration. Or contact us for detailed 
product literature. Primages Inc., 620 Johnson 
Ave., Bohemia, NY 11716 (516) 567-8200. 
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ment's total expenses. The paradox, 
however, is that you can't calculate 
the total expenses unless you already 
know them, Here the powerful itera- 
tive procedure is useful. 

For the first equation, assume that 
the total expenses are the direct ex- 
penses. Then the first equation 
becomes: 


0 + .10x7000 + .15x9000 + 
15% 12000 + 8000 = T(A) 


0 + 700 + 1350 + 1800 + 8000 = 
T(A) = 11850 


The estimate for total expenses of 
department A gets more accurate, go- 
ing from a value of 8000 to 11,850. 

Using that new value in the second 
equation and other values assumed 
to represent total expenses provides 
a new figure for T(B) of 11,775, which 
is considerably better than the first 
estimate of 7000. Similar substitutions 
and calculations that cycle through 
the four departments lead to the final 
answers. When no further changes 
occur, the final totals are 


T(A) = 14455 
T(B) = 14,108 
T(C) = 15,769 


T(D) = 17,861 


Now that the total costs for each 
department are known, we can cal- 
culate the net, or true, final cost by 
subtracting the amounts distributed 
from each department to others. 
They can be found with the same 
general equations, because the 
amount going to a department has to 
come from some other department. 
In this example, department A dis- 
tributes $2168 to department B and 
$2168 to department D, leaving a net 
cost of $10,118. The net costs for the 
other departments are calculated 
similarly. 

When the distributions both to and 
from all departments are calculated, 
the sum of the costs must equal the 
initial costs of the four departments, 
because we can neither gain nor lose 
any dollars. Because the original sum 
was $36,000, the sum of the net costs 
must also be $36,000. (Verifying that 
these sums match is a way to check 
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the accuracy of the calculations and 
the procedures, ) 


Spreadsheet Procedures 

The setup for this sample data 
using a typical electronic spreadsheet 
procedure is shown in table 1. Row 
3 has spaces for the total expenses of 
each department and the sum of all 
departments. Rows 6 through 9 are 
designed to hold the calculations for 
the distributed amounts to each de- 
partment as well as each depart- 
ment's direct (initial) charges and 
total costs. 

Row 11 will hold the net expenses 
for each department and the sum for 
all the departments. Net amounts are 
calculated by subtracting the dis- 
tributed amounts in each column 
from the total in row 3. 

Because no department can distrib- 
ute more than 100 percent of its total 
expense, net expense can never be 
negative. The net expense can be a 
few cents or a dollar under, however, 
as a result of accumulated rounded- 
off values in the calculation pro- 
cedures. Rows 14 through 17 contain 
the factors for calculating the costs to 
be transferred between each pair of 
departments. 

The usua] spreadsheet program is 
set up to detect the type of circular 
relationships that exist between the 
department totals, It prevents the use 
of an analysis that incorporates such 
relationships by substituting the 
values comprising them with the 
word “error,” thus indicating errors. 
Therefore, to avoid the problem of 
having the screen filled with error 
signs, the row of totals—B3 through 
E3—has the total for each department 
set to zero, Once this precaution has 
been taken, you can manipulate the 
figures on the terminal screen, but 
you must be sure that no circular rela- 
tionships are stated when you store 
your data, or you will get error 
signals when you reload the sheet. 

Before you can begin solving a par- 
ticular problem, the row of totals 
must be copied from the column of 
totals at the right (G6 through G9) to 
row 3 (B3 through E3). Table 2 shows 
the resulting data at this point. The 
sum of the net expenses does not 
equal the total of the initial expenses 
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Now there's one three-way printer 
that fully equals the word processing, 
data and graphics capacity of your 
IBM PC: Toshiba’s P1350. 

But the P1350 is more than com- 
patible with PC hardware. It will 
print programs like Lotus 1-2-3 data 
processing and graphics output with 
remarkable character definition? 

For even more flexibility, the 
Toshiba P1350 with Qume SPRINT 5 
emulation handles all popular word 
processing programs. Under software 
command, the P1350 will print high- 
speed drafts or switch toletter-quality 
text and graphics. 

The innovation behind this three- 
in-one flexibility is Toshiba's print. 
head. Pin diameter has been reduced 
to just eight mils. And the number of 
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pins in the print head i 
has been increased to 24. 

The result is a superior 360 by 180 
dot-per-inch density pattern in the 
text mode. Instead of spinning your 
wheels at 40 cps, the P1350 produces 
letter-quality printing at 100 cps. In 
its draft mode, Toshiba's P1350 can 
accelerate up to 192 cps. 

When it comes to graphics, the 
P1350 really shows its stuff. Whatever 
your computer displays, Toshiba's 
P1350 prints. With astonishingly 
clear definition. And extra-fine repro- 
duction that can only come from a 
print head capable of 200 million 
impressions and exclusive 180 by 180 


dot-per-inch graphics density pattern. 


in Touch with Tomorrow 


TOSHIBA 


Information Systems Division, TOSHIBA AMERICA, INC. 


| IBMPC 
like loshiba's P1 
rinter. 


i Then, if that’s not 
enough to pique your 

F interest, the P1350 also 
features three different fonts. Variable 
pitch. Subscripts, superscripts and 
underlining without the need of a 
second pass. A super-reliable, optional 
sheet feeder. And more. 

So show off your IBM. OR ANY 
OTHER PERSONAL COMPUTER. 
With the superior quality and 
flexibility of Toshiba's spectacular 
P1350 printer. 

Distributors on the adjacent list 
make it easy to find the P1350. Or 
get more information by calling, 
toll-free, 1-800-457-7777. 


*IBM PC to P1380 graphics utilises Paperdereen and color 


graphics adapter. IBM PC 14a Trademark of Internasional 
Business Machines Lotuaand 1-2-3 are Trademarks of Lotus 
Development Corparation ©1983 To«hiba America. [ne 
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Discover Litton Data 

Command Systems, and find 

the success you've been looking for, Our 

continued involvement m one of the 

most extensive defense contracts ever 

awarded has created an outstanding op- 
portunity [ot a: 


MICROPROCESSOR 
SPECIALIST 


This position requires 5-10 years experi- 
ence in systems level firmware design 
and development. Will participate in 
ground floor design and development of 
microprocessor firmware for our C? Sys- 
tems. You'll review and analyze top-level 
system and subsystem requirements, val- 
idate design and monitor subcontractor 


progress relating to the development and 
testing of end-llern products. 


Requires farniliartty with Air Defense 
Command and Conto! Systems and 
strong hands-on hardware experience. 
Hardware and/or software experience 
with INTEL 8085, 8086, RCA 1802 or 
Zilog Z8000 using a microcomputer de- 
velopment system is preferred. BSEE, 
BSCS or equivalent ako required. 


In addition to highly competitive salaries 
and an idea! location, we'll offer you a 
complete benefits program which in- 
cludes stock purchase and retirement 
plans. 

To discover how to be part of our suc- 
cess, send resume with salary history to: 
Casey Clemence 

PROFESSIONAL EMPLOYMENT 
Department 615-K5, P.O. Box 5000 
Agoura Hills, California 91301-0500 
Equal Opportunity Employer M/F/H 


LH DATA COMMAND SYSTEMS 
f Litton 


Foronty... 


$712 


Your recruitment ad in this 2” apace 
will reach over 400,000 qualified 
readers just Ilke yourself. 


To place your ad call 212-512-2556, 
or send your copy to the address 
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1 INDIRECT COST DISTRIBUTION——-ACCOUNTING PROCEDURE 
ree be TI LITARTMENN ee SL ae ; 
3 o 0 o Q 0 
4 TOTAL EXPENSES ARE ABOVE THIS LINE 
STO/ #/FROM DEPT--A DEFT--B DEPT--C DEPT--D INITIAL TOTAL. 
SDEPT-—-A o g o 0 Booo BooO0 
7DEFT —B > 0 D a 7000 7000 
BDEPT—C o o Ò o 7000 7000 
JyDEFT —D o o Q o 12000 12000 
20 MET EXPENSES ARE BELOW THIS LINE S6000 34000 
hi D o Ó 0 o 
12 end IM MEL ME MEE rM Mi e a LLILZLÓELLLLSLZZABLUBOXSIOOS,LZZ 
it DISTRIBUTION FACTORS 
14 o -t .15 21S 
15 .15 Q -2 =f 
16 0 ad 0 EN 
17 -15 «15 «f o 


j ga GAB ONE SEOGET NCCHECEUDCOA E? RERAN NETTE 079 RD0$ Il SSS SS SS SS 32S SSS ST SSS aS SS SS STS SS SS SS 
19TO MAKE THIS EXAMPLE WORK, ENTER THE FOLLOWING: 

20AT 93, +64 AT C3, +G7 AT D5, +59 ATES, +69 

21THEN FORCE RECALCULATIONS UNTIL TOTALS AT F3 AND G10 ARE EQUAL. 


Table 1; The date for analysis for a hypothetical four-department company is set up here 
as it would be for use with an electronic spreadsheet program. Row 3 provides spaces for 
the total expenses of each department, and row 11 will display their net expenses. 


B C D E F 
INDIRECT COST DISTRIBUTION —— ACCOUNTING PROCEDURE 


10293 10287 9820 
TOTAL EXPENSES ARE ABOVE THIS LINE 
SITQ///FROMH DEPT —A DEPT--B DEPT--C DEPT--D 
SDEPT--A a 1029 1473 2330 
7DEPT-—-B 1544 (ei 1964 1554 
BDEFT-—-C 0 1029 o 46651 
9DEP7T-—-D 1544 1543 FB2 o 12000 
MET EXPENSES ARE BELOW THIS LINE 36000 
6657 34901 6971 26203 
M a a paier De a m re io 20 qii t ipae B ede Hag iy tire A eR eri gti o eet 
DISTRIBUTION FACTORS 
o 


INITIAL 
8000 
7000 
93000 


19TO MAKE THIB EX 
20AT BS, «Gà AT C3, «57 AT D3, «G8 AT ES, +69 
Z1THEN FORCE RECALCULATIONS UNTIL TOTALS AT F3 AND G10 ARE EQUAL. 


Table 2: This data appeared during the calculation procedure. Note that the calculations 
for determining F3 are always one cycle behind those used to find G10. When the values 
for the two spaces are equal and cease changing, the solution has been reached. 


B C D 
INDIRECT COST DISTRIBUTION 


14455 14108 
TOTAL EXPENSES ARE ABOVE THIS LINE 

STO/ / /FROM DEPT—A DEPT —B DEPT--C DEPT-~D 
6DEPT -—A Q 1411 2345 2479 
7DEPT—-B 2168 Q S134 

a8nEPY--c o 1411 o 

SDEPT—D 2168 2114 1377 

10 NET EXPENGES ARE BELOW THIS LINE 

11 10119 9170 B6e7 35 


INITIAL 
aope 
7000 
F000 

12000 
356000 
36000 


DISTRIBUTION FACTORS 
415 

.2 

o 

„4 


LOTO MAKE THIS EXAMPLE WORK, ENTER THE FOLLOWING: 

ZOAT B3, +64 AT C3, +B7 AT D3, «BB ATES, +69 

21THEN FORCE RECALCULATIONS UNTIL TOTALS AT FS AND B10 ARE EQUAL. 

Table 3: The final results of the four-department analysis. The totals in G6 through G10 
correspond respectively to those in B3 through F3. 


at this time because of the lag in the 
computation procedure. At the end 
of the several iterations, however, the 
total net expenses and total initial ex- 
penses will be the same. 

The total of all departments in F3 
is always one cycle behind the total 
in G10. Both totals increase as each 
cycle is performed. Eventually, when 
the two totals agree and stop increas- 
ing, the solution is reached. This ex- 
ample takes 11 iterations to obtain a 
solution. To carry results ta the 
nearest penny takes 21 iterations; the 
results, however, are not worth the 
extra effort. 

The problem is now ready for the 
iteration procedure, which is signaled 
via the Recalculate key of the system 
that will perform the calculations. 
Each time the key is touched, one 
complete iteration takes place. 

Remember that all totals must in- 
crease with each calculation. Any 
decrease indicates an error in values, 
calculations, or formulas. Table 3 
presents the final result. It contains 
all the factors, all the initial expenses, 
all the dollars related to each factor, 
and all the dollars transferred in and 
out of every department. Now the 
total expenses of each department 
can be analyzed to determine what 
can be done to reduce expenses. 


Modifying the Data 

After reviewing the results of a set 
of calculations, you might want to 
change one or several factors. It is 
possible to make such changes and 
then use the Recalculate key to obtain 
new results. In this case, some 
amounts will decrease to the new 
values (contrary to what was said 
above). However, changes must keep 
going in the same direction and not 
oscillate up and down. And because 
the calculations are easy to make, you 
can also go back to the beginning 
with a new set of figures and com- 
plete the whole pracedure again. 


Using BASIC or APL 
A similar program can be written 
to do the same calculations, loop 
back, and repeat them until the totals 
do not change. I have written such 
programs in BASIC and APL. 
Listing 1 contains a BASIC program 


for the sample problem. It will print 
all intermediate values to the screen 
and then give final answers in a 
format similar to that of table 3. 

To bypass the printing of inter- 
mediate totals, you can delete the 
PRINT statements in lines 390 and 
480. You can also expand with 
remarks to make it more understand- 
able. Or you can shorten it by putting 
multiple statements on a line; how- 
ever, this makes it less understand- 
able. 

To include more departments, 
more data statements must be added 
and the dimension statements (lines 
10-110) must be enlarged to cover the 
maximum number of departments. 
The output printing staternents must 
also be changed to accommodate 
such an increase. 

If 100 departments were used, for 
instance, 10,000 spaces would have to 
be allocated for the factors and 10,000 
for the distributed amounts. At a rate 
of 2 bytes per space, this analysis 
would require at least 40,000 bytes of 
storage. Again, this requirement 
could be reduced significantly by 
limiting storage to only the actual 
factors needed and giving up the 
symmetry of the tables. Note, how- 
ever, that large values could require 
double-precision calculations and a 
corresponding increase in storage 
requirements. 

In APL, the procedure is even 
simpler, since the final result to the 
equations can be found in just one 
step. You get the inverse of the factor 
table using the quad-divide function 
and then multiply the inverse by the 
initial expense vector. Then you print 
out the appropriate items of initial, 
final, net costs, and transferred 
amounts using appropriate array 


functions. Mathematicians and 
APLers will love this trivial 
procedure. 


Hand or Desk Calculator 
Procedure 

With a hand or desk calculator and 
a large piece of paper, you simply 
simulate the procedure done by a 
computer by starting with table 1. 
Use a soft pencil to write down the 
distribution amounts and the depart- 
ment total (column G), then replace 


Circle 9 on inquiry card. 


| SPECTACULAR 


OFFERS 
wabash 


1.49* 
1.89* 
2.79* 
4.19* 


1.89* 
2.39* 
2.99* 


DAT madii 
DIA" EXE 
5," sas. 
VW 

g n 
B " 
B " 


maxell. 


MD1 cy b — 2n 
FD1-128 8" 


hk pt 
BOSE EHT 


uM. 


Deus E S CI 
Bf Cajatat Y 


2.09* 
3.60" 


fell 


54968 s" sadd 1.78*| 54974 sw" ssid 2,19* 
53426 E"  sa,3d 1.88"| 54998 f" nad 2.20" 


MEME NARRANT r Uli vá ty 
2501 SW” sr. dé 2,39" | 55-11 Su" ased 1.59" 
2801 8" az,ad 3. 9D* 
Wt ALED NTOCN AT Raya DV. FERT 
Memorex 3M R3 


Papae s lam Cau [aspe Gp Coen, su Drs PER 


ge a DISK DRIVE HEAD | C-10 CASSETTES 
CLEANING KITS | Ge A zman, a 
las, m #9 6 Catiena/ b 
15.85 | sour 


ShA POWER CENTER 
Therm Ont QUIM (INO gun” 
Pewer Surge Control 
AR 


LIBRARY CASES 
E TA) 
5w” Miiisaaa t — 2.49 


RE 
Pirga 
t5 Amp Creuli fiom 59,95 


SOFTWARE 
AT FANTASTIC PRICES 
SAVE 25% OR MORE 


BOOK VALUES 
FULL SELECTION, 
DISCOUNT PRICES 

S — " " eim 
titles published by 

ALFRED, YOEN, aystems, Inctuding 
DILITHIUM, SAMB, Businans, 


TAB, MOGRAW HILL | ooma D 
and many others. 


BE 
Games, 
Grapes, Utility, aid 
many More, 


e White mint seuppled trem 
BONAL ond wall rated (tema Ver tel 28 dey tius. » Hirai edet 
stomped anb » EDO 
ibp 10% . bierek. à 
Cardited checha e Checks paire ak cipi: e Anaan E059 Ns 
Up » Wre sbario mi imi? OA untump sts (d GR o Cuts 
edem) bdd EP pe UL Prices (ud ntn Incbdeti be ira lege puit a 
M nin mihiari 6 mibi y. bizeps shiye a Mrepetant iei » 
Vetalbchs quirzuet ix lud raiva 


Devi tuit 
800-854-1555 


#Afs ETE 
619-268-3537 DATA PRODUCTS 

TT TELEX 4192217? 
BABE CLAIREMONT MESA BLUD 
SAN DEDO, CALIFORNIA $7123 


Monsjem ipia qAurmses 
619-268-448 
[ti 1 


aiti Fairly ky Scie ais 


ro 


.— Febroary 1964 Ó BYTE Publications Ine, 


* 
-> 
aF 
wc 


B5-11 8” 5520 2,14^. 


423 


Circle 314 on Inquiry card. 


CPM/ 80 


Listing 1: A BASIC program for determining how indirect costs are distributed among the 
four departments of a hypothetical company. 


m-— o -e —M 


30 DATA 0,.1,.15,415 

40 DATA .15,0,.2,,1 

SO DATA 0,.1,0,.3 

40 DATA .15,.15,.1,0 

70 DATA 8000, 7000, 9000, 12000 


BO DIM I(4) 
90 DIM M4) 
We've been sailing these oi te e m 
F , 
industrial-quality assemblers to 120 REM set up factor table from data 
130 FOR R=] TO WN 
the development system mar we Hub ext HW 
ket since 1978. Thay are now 150 READ V 
. 140 LET PIR, Cev 
available for the CP/M market. 170 NEXT E 
180 NEXT R 
190 REM met up initial expense table from data 
FEATURES: 200 FOR Z=} TO N 
S 210 READ IZ) 
220 NEXT 2 
* Fi ully relocatable 239 REM set up temporary total expense table 
* Separate code, data, stack, 240 FOR 2-1 TON 
250 LET M{Z)=1 02) 
memory segments 2&6 MEXT 2 
* Linker included 270 REM set up total expense table 
* Generates appropriate HEX Sab ET Titik ok 
formatted object files 205 NEXT Z 
« Macro capability $10 REM begir calculation iteration 


* Conditional assembly 
* Cross reference 


FOR R=] TO NM 
LET Geo 
FOR C=i TO N 


TSO LET Demi) ar (Ro) 
* Supports manufacturer's 340 LET GxB54D à 
mnemaonics 370 EXT C 
* Expanded list of directives ib e c med 
* J year free update 400 MENT R 
416 REM calculate old and new tatal expenses 
420 LET Ex^ 
r 430 LET Fat 
Assemblers now available 44u FOR 2x1 TON 


include: 


Chip Price Chip Price 


2 LET E£eE«niZ» 


LET FeF«T1iZ) 
MEAT Zz 


4G0 PRINT E,F,E~F 
7802/1805  s495 NSC8OO #495 $9) REF save "new" totals ag "old" totals for next iteration 
F&, 3870 495 SUO FOR Zel TO H 
ZB 495 510 LET TiZimniz: 
I80 395 Bao NET 2 
9900/9995 595 530 REM test far completion of iteration cycles 


28000 695 
68000 6395 


Take advantage of leading-edge 
technology. Get your own Reims 
assambier today. Use your Master- 
charge, Visa or American Express, 
and order by phone: 

(408) 729-3011 


Relational Memory Systems, Inc. 
1650-8 Berryessa Road, 
San Jose, CA 95133 
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IF (E-F)! =1 THEN 320 

FDR C=) TO N 

LET N(C}=T(C) 

FOR R=i TON 

LET M(C}eN(CI-TiC) VP CRC) 
NEXT R 

HEXT C 

FOR 2-4 TD N 

PRINT INT41422)4 INT4TUZ) 2 , INT(N£2) ? 
NEXT Z 

PRINT "FINISHED" 

REM print respite 

PRINT "TOTAL EXPENSES ARE," 


J FOR Z=1 TO N 


PRINT INTCT¢(Z>}, 

NEXT Z 

PRINT ^" * 

PRINT 

PRINT*OISTRIBUTION AMGUNTS ARE? 


TOTAL” 


FOR Ral TU id 

FOR C=; Ta Nh 

FRINT INT(P IR, CI eT ici), 
WEXT C 

PRINT IMT 41 Fd), INT UY GR? 2 
NEXT FR 

FRINT “NET EXPENSES ARE: " 
LET Geó 

FOR Cx | ION 

LET BebentC? 

PRINT INT:INICI)), 

MEXT € 

PRINT INT! 

END 


1o aw program for reciprocal cost distribution among four departaents. 
files 
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them when better figures are cal- 
culated. The totals are also copied to 
the top of each column (in row 3) to 
make it easier to find the pair of 
numbers involved in each calculation 
of distribution amount. 


Computer Capacity Required 
From a practical standpoint, the 
size of the problem that can be salved 
using the procedure outlined here 
depends on the maximum number of 
columns the spreadsheet program 
can handle and/or the computer's 
total storage capacity. For example, if 
you use an electronic spreadsheet 
program or a program that stores the 
full table of distributed amounts and 
the full table of factors, you will need 
much more storage than if you use 
only the required nonzero elements. 
Because in actual cases about 75 
petcent of the factors equal zero, you 
can rearrange and condense the data 
layout if you're willing to give up the 
convenience of having all the items 
line up neatly in their own rows and 
columns by department. For ex- 
ample, in the 91-department bank 
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case, only 620 factors of the possible 
8281 (91 x 91) existed. Thus only 7.5 
percent of the possible number of 
transfers occurred. 

The bank's problem was analyzed 
using DOS 2.0 and Lotus's 1-2-3 in a 
327,680-byte IBM Personal Computer 
(PC). Initially 211,340 bytes were free. 
Data on the 91 departments would 
not fit in this space, however, and I 
estimate that the task would have 
taken an additional 64K bytes, or a 
total of 280K bytes, of problem space. 

Compare these requirements to 
those for completing the same job in 
BASIC, coding only the nonzero 
factors. That approach required only 
11,500 bytes of space for data, 
program, and stored initial, final, and 
net expenses. And even with full 
table space stored, the problem might 
still have fit into the available 61K 
bytes of free space in an IBM PC. It 
took only eight iterations to arrive at 
the solution—a total-expense figure 
of over $20 million. That figure is ac- 
curate to the nearest dollar, In other 
words, accuracy improved at a rate of 
just one iteration per column. And 


coding for only the nonzero factors 
speeded program execution. 


Conclusion 

The data for determining indirect- 
cost distribution throughout a com- 
pany can be found in the firm's ac- 
counting records. The arithmetical 
procedure is simple, and the report 
forms can be custom formatted to suit 
various user needs. Current account- 
ing books still ignore the use of small 
computers for business calculations. 
The availability of small computers 
and spreadsheet software eases this 
standard accounting task and pro- 
vides far more information than has 
been available under previous ap- 
proximation methods, m 


G. Truman Hunter (31 Overlook Dr, Greenwich, 
CT 06830) holds a Ph.D. in experimental nuclear 
physics from the University of Wisconsin and an 
honorary doctor of science degree from the Linier- 
sity of Tampa. He retired from IBM in 1975, at 
which time he held the position of Manager of APL 
in the Systems Development Division. Since his 
retirement he has had more time for Scouting and 
has taught courses on the use of the IBM PC and 
other systems. 


Exporting 
Services 


We Are Buyer's Agent for 
Overseas Dealers and Distributors 


— Bh ze 


107722 fl 


iP " 


Circle 4&7 on Inquiry ogrd. 


O Lowest prices, immediate quotations, 
prompt delivery. 

(3 Access to all major hardware and 
software manufacturers. 

D All professional services provided: 
Licensing, Export Documentation, and 
Follow-th 


24-Hour Response as Close as Your Telex 


TELEX 470851 


American Buying and Export Services 
1036 Country Club Drive, Moraga, CA 94556 


rough. 


(415) 374-7600 


Circle 20 on inquiry card. 


Wa 


Friendly’ 


We're Sun Software. We're new and we're ready to 
start treating you like a valued customer— not just a voice on 
the telephone. 

And we're convenient, too. Just call our toll-free number to 
order any one of over 2000 titles and 
more than 90 formats. Plus we guaran- 
tee that our prices are absolutely the 
lowest you'll find anywhere. 
We'll take your order and get 
it to you in 5 days or less 
WO —virtually anywhere in the 
G7 world. And if you're in the US, 
Y vnd never pay for shipping. 
So call us to access the most in 


M. 
Lew 


going to make “customer- -friendly" 
state-of-the-art. 


Call 1-800-222-7393 eS. 
(in California call: 1-800-722-6284) ogee 
TELEX: 215604 PCS UR ATTN: Sunmicro "Pe 


By modem: {213} 458-9209 SI | 


Sun Software TM 
1344 Fourth Street. SOF | V VARE 
Santa Monica, CA 90401 A division of Sunmucro Electronics, Inc. 


TERMS S$huppmug oy UPS Surface. US Mau Cait for UPS Biue or next day delivery 
CO D. Check, Master Card and Visa accepted California reudents add 45% tas 
Los Angetes County residents add 6.5% tax © 1983 Sunmicro Electronics. Inc. 


Circle 344 on inquiry card. BYTE February 1984 427 


Programming Quickie 


Bullet-Proof Pascal Input 


This valid-number program holds data-input errors at bay 
by David F. Hinnant and Michael B. Smith 


One of the major problems with Pascal as imple- 
mented on microcomputers and some large mainframes 
is that data-input errors in running programs can often 
have catastrophic results. Not only can the program ter- 
minate abnormally, but on many microcomputers the en- 
tire operating system is often forced to reinitialize; data 
can be lost or corrupted when disk files are not prop- 
erly closed or buffers are not flushed before program 
termination. 

When reading in character input there is no problem; 
a character variable can hold practically any key com- 
bination available on the terminal keyboard. The data- 
input error problem surfaces when data of an unexpected 
type is entered. This is most likely to happen when the 
running program is expecting a number but finds an 
alphabetic character in its input stream. On most UCSD 
Pascal systems, a message of the form 


IO error: bad input format 
S# 1, P# 1, I/ 10 
Type «space to continue 


informs the user of such an error, and the operating sys- 
tem must then be reinitialized. 

Reasonably, then, you would like to input numbers 
as character strings because the possibility of input er- 
rors is remote—but you cannot do arithmetic with 


Character 
(decimal) 


0 
1 
e 
3 
4 
5 
6 
T 
B 
9 


ORD(characier) 
(decimal ASCII integer code) 


strings. Fortunately, Pascal provides a relatively simple 
way of circumventing this dilemma by providing: (1) a 
capability to input data as an alphanumeric character 
string, and (2) the ORD( ) function, which lets the in- 
put character string be used to construct a valid number, 

The ORD( ) function returns the integer decimal 
ASCI (American National Standard Code for Informa- 
tion Interchange) code of the character argument passed 
to it. Because the ASCII values of the numeric charac- 
ters are in continuous ascending order (see table 1), each 
character of the input string can be easily tested to see 
if its ordinal value minus the ordinal value of the first 
ordered numeric character (0) is a valid counting number 
(0 through 9). If it is, then the input character is a valid 
digit. The central algorithm of listing 1 is really quite 
simple. 


strlen := Length(buffer); 
position :— 1; 


number := 0.0; 
WHILE (buffer[position] IN ['0' “9’] AND (position 
<= strlen) 
DO BEGIN 
number := number * 10 + ORD(buffer[position]) 
- ORD(0); 
position ;= position + 1; 
END; 


ORD(character] — ORD('0*) 
(integer value) 


(Q co -4 0» 0 & Wh -— © 


Table 1: The ascending values of the decimal ASCI integer codes correspond to the ascending decimal character integers. By subtracting 
ORD (‘0’), which is decimal 48, from the decimal ASCII integer of the input character, the result must feli in the 0-9 range if the input 


character is to be considered valid. 
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Listing 1: The numbertest program verifies that input characters are valid numbers. 


(X$T—-X) (* Turn range checking off since we know what we're doing. X) 
PROGRAM numbertestCINFUT, OUTPUT); 
CK 
David Fe Hinnant 
Michael B. Smith 
97-Jan-83 
x) 
TYPE 


typechoices = (realnumber, intnumber, nonumber)j 


(X We either have a real, an integer, or garbage X) 
VAR 


result i REAL; 
inputKind ? typechoices} 
buff = STRING; 


PROCEDURE numberize(VAR number : REAL; VAR numtype i typechoices; 
buffer 1i STRING); 


(x 
This procedure accepts an input string, and parses it to produce a 
number, The number can be either a real or an integer. The returned 
boolean variable ‘input’ contains the type of the number, If the input 
string contains doesn't contain a decimal point, it is assumed to he an 
integer. The vorioble ‘buffer’ contains the input string. The variable 


‘number’ contains the valid parsed number, if any; 
x) 


CONST 


radix = 10; (* We are working with base 10 numbers hopefully x) 
decimoal=’,‘5 


VAR 
sign, power, position, len, scale ! INTEGER} 
negpower $ BOOLEAN; 
expset, opset i SET OF CHAR; 


BEGIN 

expset t= ['e','E'1j (X valid identifiers for scientific notation X) 
opset f= L['t',*'-*j1j (Kk valid sign operators X) 
numtype $= nonumber; CK initially assume input is invalid X) 
number i= 0,03 
power i= 0; 
scale {= 0; 
position t= 1j (x Start with the first character x) 
sign t= 1j (x Initially assume that the number is positive *) 
negpower $= false; (* Initially assume power (if any) is positive X) 
len $= length(buffer); (x Get the length of the input string X) 
if len > O then (* If ue have something, then parse it x) 
BEGIN 

IF .bufferlCposition] IN opset THEN 

BEGIN 1 ( First character is a sign operator X) 

IF bufferLposition3 = *-^ THEN sign t= -1; €(X* Number may be negative X?) 
position t= position +1; (* Go to the next position in the input X) 

END; 

IF bufferCposition] IM L'OQ'..'9*1 THEN 

BEGIN (Ck First character is a valid digit x) 


Listing 1 continued on page 432 
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SOFTWARE DEVELOPERS 
SPRING INTO ACTION! 


LIST YOUR SOFTWARE 
IN THE KAYPKO SOFTWARE. DIRECTORY 


FREE 


A great opportunity to increase your marketing channels by listing in The 
Directory distributed throughout the International Kaypro Dealer Network— 
at no cost to you! 


Fill out the attached coupon, or just send your company name and mailing 
address to: Kaypro Software Directory/533 Stevens Ave./Solana Beach, CA 
92075, and we will send you a directory application description form. 


Please send me an Application Description Form for my free listing in the Kaypro (port- 
able and desk-top microcomputer) Software Directory. 

Company Name: 

Sue Ce — Di» 

Phone: ( }_ ss — —. Attention: 

Software Specialty: 

Operating Systems Featured: 

Software Author O Distributor O Systems House O 

Include Kaypro Systems Specifications with form O 

Send to: Kaypro Software Directory/533 Stevens Ave./Solana Beach, CA 92075 
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Listing 1 continued: 


numtype $- intnumber; (X Number could be an integer X) 
REPEAT 
number $- radix Kk number + ürd(bufferLlpositionJ? - Ordí*0O*); 
(x Translate the character into a number using Ord)” X) 
position $= position + 1; 
UNTIL (position > len) OR (NOT(bufferCposition] IN [*'0*,,*9*30»; 
($ Keep translating until we run out of characters or input is invalid *) 


END; 

IF position <= len THEN 

BEGIN (kK We have something left to work with X) 
IF buffertposition] = decimal THEN 
BEGIN (* We have encountered a decimal point *) 


numtype t= realnumbers (X* Number isn't an integer, but may be real X) 
position t= position + 1; 
WHILE (position <= len) AND (bufferlpositionl IN L*0*.,"'9*)1) DO 
BEGIN 
number $= radix X number + ordtbufferfCpositionl]) - ord(^O*); 
position t= position + 13 


Scale i= scaleti; (* Count digits past the decimal point *) 
END; 
END; 
IF bufferlCposition] IN expset THEN 
BEGIN (X We have encountered a scientific notation marker X) 
position {= position + 1; 
numtype {= realnumber; (X All scientific notation is real X) 


IF bufferLpasitionl] s 't*t^ THEN position t= position + 1; 
IF bufferCposition] = *'-' THEN 
BEGIN (* Scientific notation has a negative pawer of 10 X) 
position $= position + 1i 
negpower t= true; 
END; 
WHILE (position <= len) ANT (bufferLposition] IN L'0'..'7*1) DO 
BEGIN 
power $= radix * power + ard(bufferlCpositiony]) — ord('0*)j 
position $= position + 1; 
END; 
END; 
ENI $ 
WHILE scale > 0 DO 
BEGIN (X Move the decimal point to the correct position *) 
number is number / radix; 
scale t= scale ~ 1j 
END; 
IF negpower THEN 
WHILE power > O DO 
BEGIN CK Divide by radix to compute the correct power *) 
number t= number / radix; 
power {= power -1; 


END 
ELSE WHILE power > O [ÑO 
BEGIN (x Multiply by radix to compute the correct power X) 


number $= number X radix; 
power §= power -ij 
END; 
END; 
number $= number X sign; Ck Now give the number the correct sign X) 
IF «position <= len) QR (len = 0) THEN numtype i= nonumberj; 
ENDS (X numberize *) 


BEGIN 
WHILE TRUE DO 
BEGIN 


Write ‘input? »')j Listing 1 continued on page 434 
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Shakespeare had every gift for writing. 


Except one. 


The FinalWord. 

" As the Bard himself would have said, “that which we call word processing will never be 
e same." 

Because The FinalWord turns tough writing jobs into play. With an arsenal of word processing 
commands so powerful, youre free at last to concentrate 
solely on having great ideas. While The FinalWord 
concentrates on making them look good on paper. , 
You never format. You only think. 

In fact, one reviewer called The FinalWord 

“the thinking persons word processor.” rh | 

Here's something else to think 
about. With The FinalWord, you 
never have to worry about losing 
your deathless prose to a system 
crash or power failure. Because 
The FinalWord continuously 
saves it. P? 
See The FinalWord in Wiig 
action at your local computer ¥ 
store. Who knows? It could 
even determine whether your 
next masterpiece is to be or 
not to be. 


The FinalWord 


Finally, word processi 
Wa thought — 0 


Circles 402 on inquiry card. 


Mark of the Unicom 
222 Third Street 


Cambridge, MA (2142 
(617) 576-2760 


Listing 1 continued: 
Readln(buff); 


numberize(result, inputkind, buff); 


CASE inputkKind OF 


realnumber 1 
intnumber 31 Writeln¢’The number is *, trunc (result), * 
nonumber $ Writein(’" ^", buff, 
END 
END} 
END. 


The length of the string is obtained, and the index 
pointer to individual characters within the string is set 
to point to the first character. The WHILE-DO loop does 
the work and operates as follows. First, the character is 
tested to see if it is a counting number. Then the value 
of the index is tested to see if it is less than the length 
of the character string. If both tests are passed, the first 
digit is computed by subtracting the ordinal value of ‘0’ 
from the ordinal value of the first character. The index 
is incremented and the tests are performed again; the 
process repeats until either an invalid character is found 
or the entire string has been processed, 

This parsing algorithm can be extended to accept a 
decimal point, optional plus and minus signs, and data 
input in the form of scientific notation as shown by the 
numberize procedure in the numbertest program of list- 
ing 1. Listing 2 shows sample input and output from the 
pro 
We have found only one problem with this program: 
in any operating system, underflow and overflow con- 
ditions are possible, and we have not guarded against 
them here. You should either take care not to exceed the 
limits of your implementation, or modify this algorithm 
to protect against overflow and underflow, We have suc- 
cessfully used variations of this program for several years 
in places where error-free data input is critical.” 


FLEXIBLE DISCS NEC 8200 


WE WILL NOT BE UNDER- 
SOLD Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and C.O.D's 
accepted. 


ST bun Price 5591.26 


Shipped From Stack 


LIST $699 
OUR PRICE 


PACIFIC 


EXCHANGES 
100 Foathil! Blvd. 
San Luis Obispo. CA 
93401. In Cal. call 
(800)592-5935 or 
(B05)543-1037 


can Express. 
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FOR GREATER SAVINGS 


Portable Computer my 
E 26 


SAVE 26% 


OKIDATA 92A SAVE 40% 


All ordars shippad immediatety. Add 3% 
for shipping & insurance (Foreign orders 
add 10%). Add 4% for VISA/MC/ Amari- 


NEVADA COMPUTER 
(702) 451-9275 


Box 50030, Henderson NV 89015 
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Writelnt'The number is *,result, ' and is real.’)} 


and is an integer,’ 


* is not a number."')»; 


Listing 2: Thal input characters and the numbertes! progmm 
responses. 


input? 34.5 
The numoer is 
input? >4567 
The number is 4567 and is an integer. 
input? »3.4 
Tne number is 
input? 33.40¢b 
The number is 3.49840 and is real. 
input? »hi there 

" ni there " is not a number. 

input? »31.4e-lü 

The number is  Á3.409000E-1U8 and i5 real. 
input? »1.2345Ek*12 

Tne number is 1.23450E12 and is real. 
input? »34.34e-0U3 

The number is 3.434BUE-2 and is real. 
input? >+445 

The number is 45 and is an integer. 
input? »-34e-01 

Toe nunnper is -1.40000 and is real. 
input? > 


å. SUU and is real. 


3.488500 and is real. 


David E. Hinnant (2300 Avent Ferry Rd., Apt. G5, Raleigh, NC 27606) 
holds a B.S. degree int physics and is a Unix systems analyst with ITT Telecom- 
munications, Michael B. Smith (2504-A East 3rd SI, Greenville, NC 27834), 
n systems programmer at East Carolina University Computing and Informa- 
Hon Systems, is a senior in applied physics at ECU. 


THE 15 MINUTE 
MICROPROCESSOR 
TROUBLESHOOTER 


5419.40 


The M.W.5. Diangoslie Driver and S/A 


You dan t need To be a Fuginiy piedi Unchiician 
the AWE puTIBQ0O Dgnaluip Anghebet Rd Cuno 
Deugnoshcz rivedi Em Tresuitaa oai pour enero eee: 
10 ihe bing componant Typscaliy Pes. 
tng Drvicirk can Da located eniin Th minos 
z Divers arg avadiahla fa; many computers 
currenby on the martes 
The p T1008 Signature drualygue th puir accuse 
and can deiecit a Nndty dade airoh DE HERR of hee Lorra 
Call gm wip for mem on ihe uTIQUG 
Kagneturg Analyzer end cusuwn Duagonitc Drivers 


NWS 


PO Bax B2 Viestminmistar ME 213157 
(301) 848-4828 


Circle 144 on lnquiry card. 


The IBM Personal Computer Work Station. 
Its optional. (But essential.) 


Now, we could hard-sell you on its features. Or 
we could soft-sell you on its virtues. Instead, 
we re going to level with you. 

You don’t have to buy it. 

But we have a hunch that the more you know 
about the IBM Synergetix® PC 
Work Station the more you'll 
wonder how your business ever | 
managed without it. g 

Necessity was 
surely the 
mother of 
this inven- 
tion. 

For as : 
more and more ^ 
businesses come to rely on the personal com- 
puter, new and extraordinary demands are being 
placed on the work environment itself. 

The IBM PC Work Station was specifically 
developed to meet the challenges of today's tech- 
nology. Ánd scientifically designed to satisfy the 
various needs of the people who use it. 

It's not just another pretty desk. 

First and foremost, the IBM PC Work Station 
provides a convenient and compact work space 
that instantly opens up to expand your work 
area. 

In addition, the IBM PC Work Station offers 
added mobility for your personal computer. So 
you get more mileage out of your invest- 
ment as it moves from office to 
office, person to person, solv- 
ing problem after problem. , 

And since your personal 
computers are as vulner- 
able as they are valuable, 
the IBM PC Work Sta- 
tion also functions as a 
security device. 

It deters pilferage by 
providing a self-con- 
tained lockable storage 
compartment for your 
CPU, software, key- 
hoard, printer, pro- " 
gram books and diskettes. 

It also protects valuable information, prohibit- 
ing unauthorized access to confidential computer 
data by keeping it all secure under lock and key. 
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Last but not least, the IBM 
PC Work Station is 
human-factor engi- 
neered to meet IBM's 
strict ergonomic 
standards for 
operator i 
comfort. 
For as you 
know, the 
more com- 
fortable D: 
people are, the more productive they can be. 

There's one more important feature to our PC 
Work Station. It comes equipped with the added 
assurance of IBM quality. But then, that comes 
standard on all IBM products. 

If all this hasn't convinced you that our PC 
Work Station is as 
essential as it is excep- 
tional, we're sure the 
price tag will. And 
IBM's quantity dis- 
counts make it abso- 
lutely irresistible. 

The IBM Personal 
Computer Work Station — business people are 
finding it's one of those luxuries they just can't 
live without. 


^ 


You can order from IBM 
Product Centers and 
ComputerLand” stores. Or 
call IBM Direct toll free at 
1800 IBM-2468 Ext. 40. 

New model available for 
larger printers. | | 


p.j la | | 


= ^f PATENT PENDING * 


IBM PERSONAL COMPUTER WORK STATION EL 
| For more information, mail to; | 
| IBM Corporation, Attn: IAM Direct, l 

One Culver Rond, Dayton, New Jersey 08810 
| NAME TITLE | 
| COMPANY TELEPHONE... — —. | 


ADDRESS 


Technical Forum 


Favorite Benchmarks 


Discrete Fourier transforms test your computer's number-crunching 
ability 
by Jeffrey L. Star 


One of my favorite benchmarks is based on the calcula- 
tions loop from a DFT (discrete Fourier transform) 


rogram. 

The DFT algorithm is one of many in the arsenal of 
time-series analysis techniques. In my work, ! sometimes 
need the DFT, and I have versions of this algorithm run- 
ning on everything from S-100 bus machines to a DEC 
(Digital Equipment Corporation) VAX 11-780. 

The code in listing 1 is a good test of the mathematics 
functions of a computer, particularly transcendental 
functions. The routine is basically two nested loops, with 
a final calculation of the square root of the sum of 
squares of trigonometric functions. Depending on the 
nature of the data you might feed to this calculation, the 
processing time can be decreased dramatically. Of 
course, for the purposes of a benchmark, this misses the 
point entirely. 

Table 1 shows timings for this routine on two ma- 
chines: an IMS International IMS5000 (a 4-MHz Z80A 
5-100 machine, running CP/M 2.2) and a Hewlett- 
Packard HP 9845A desktop computer. The code on the 
IMS5000 was written in CBASIC, CB-80, and in single- 
precision Microsoft FORTRAN-80. It's amusing to note 
that the $30,000 HP desktop computer (which is 
marvelous for a variety of tasks, but not suited for plain 
number-crunching because of its BASIC-in-ROM inter- 
preter) is faster than the $5000 IMS5000's pseudointer- 
pretive CBASIC (version 2) but slower when compared 
with compiler Microsoft FORTRAN-80. (À word of cau- 
tion: both CBASIC and CB-80 use double-precision real- 
arithmetic, which explains their slow speeds.) 

As table 1 illustrates, the time the routine takes in- 
creases roughly at the same rate as the square of the 
number of points. For some of the tasks I have to do 
around the lab, 1 need to calculate a 400-point DFT, 
which would take more than 12 hours using CBASIC!m 
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Number of IMS5000 
Dala Points HP 98454 CBASIC FORTRAN-80 CB-80 


Table 1: Timing measurements taken when running the bench- 
mark shown in listing 1. Times are in seconds. 


Listing 1: The benchmark algorithm expressed in CBASIC 2. The 
algorithm for this benchmark is actually the calculation loop from 
a DFT program and is especially useful when you're testing the 
mathematical functions employed by a system. 


REM + PROGRAM OFT - CBaei of 
BENCHMARK T DISCRETE FOURIER TRANSFORM 


REM > TIMING 
REM » JL. STAR 
REM ^ APRIL 1981 


INPUT “Wha: is the ORDER of the TEST? NP 
DIM DINF) ,FUNT 1 
Ki =. 3 227 L, 
I 5s i, t N € FLOATINE) 
D = (KX2-X12/0lN-3,0? * WL = Os 2 WE © 3J. 14139767 (081} 
Wa > W2/ (W~1,0) tebe Ge. 2 Te. 
PRINT “e+ CREATING DATA VECTOR pee' 
FOR it = 1 TO Ni 
pire) e SINIIX) + RND/3. 
NEXT 12 


INPUT “HIT (RETURN? TU BEGIN CALCULATIONS. ırsi "3L INK. Dürims 
PRINT CHR$17) 
FOR IX © 1 TO NX 
W = MJéFLOAT!12-1) x Ci 1 Qi g Sl * Q. 
FOR MX = L TO NX 
G = Wetki + FLOATIMPA-LbeD) 
Ci. r Ci + DIAT)scosic) 
Si = S1 4 DIM£I«SINIG) 
NEXT M* 
= S9R(S198] + Ci#ClieD 


NEXT 1% 
PRINT CHRS17) z PRINT “ee CALCULATIONS FINISHED e* 
PRINT " TRANGFORK” + PRINT 
FOR tz = 1 TO Na 
PRINT USING -` uau uxas,anazana";IA,FI Ql) 
NEAT LY 


END 
Al 


Dr. Jeffrey L. Star is a development engineer in remote-sensing research a! 
the University of California (Santa Barbara, CA 93106). 


Do You Run Your Business 


or Does it Run You? 


VersaForm has the power to do these 

jobs and more because it's designed 

especially for business. It can also 
calculate taxes and prices, and can 


The biggest headache you may be facing 
these days is getting better control of 
your business. Tracking unpaid bills, 
sending out second billings, monitering 


receivable, and accounts payable. 
* A computer supplies company in 

Mountain View California, writes 

payables checks and does expense 


which salesman sold how much and to 
whom, keeping track of inventories, 
and on and on. 


There's a remedy. It's 
called VersaForm...the 
business database. 


VersaForm is a powerful ' 
database designed 
specifically for busi- 
ness, but based on the 
simplicity and 
convenience of yaur 
familiar business 
forms. 


If you can fill out 

a business form, 
you can create 

a database. 
VersaForm starts with 
your existing forms 
and procedures. As MU 
you copy your forms P 
onto the screen, Versa- 77 | 
Form automatically i 
creates a database for you. It records and 


distribution with 
VersaForm. 


took up discounts, so you dont 
have to. VersaForm will even 

print on your own pre-printed 
forms. 


Pull information 
together fast. 
Pulling information 
together from paper 
files can be time- 
consuming and 
frustrating. Why make 
it tough? VersaForm 
puts vital reports like 
sales analyses, over- 
due payables, open 
purchase orders, and 
alphabetical employee 
lists at your finger- 
tips. Minimum effort, 
maximum results. 


All in one 
easy-to-use , 
integrated package. 
VersaForm provides a screen 
formatter, a data entry program, a data- 


saves information from Purchase Orders, 
Invoices, Job Estimates, Disbursement 
Ledgers... maybe even a few things 
you're not recording that you should be. 


VersaFarm is an electronic file cabinet 
that will store all this information, yet 
have it at your fingertips when you need 
|t! It's designed with a non-technical 
user in mind. so you can concentrate on 
streamlining your business with none 
of the usual database headaches, 


base, a report generator and a forms 
printer. And you can purchase prede- 
signed Templales for standard jobs like 
Purchasing, Invoicing, and Expense 
Journals. VersaForm is the all-in-one 
business productivity tool. Ask for a 
demonstration al your computer dealer 
Or contact us directly. 


* A roofing company in Green Bay, 
Wiscnnsin, computes job estimates, 
contracts, invoicing, and tracks actual 
costs with VersaForm. 

« A manufacturer in Beaver Falls, 
Pennsylvania, uses VersaForm to build 
his companys parts records, and 
generates "where-used" lists, 


If vou want to know more, send in this 
Adapts to your business... your way. coupon, We've got a lot to tell you about, 
With VersaForm you don't have to 


completely re-orient your staff. It fits 


| 
| 
| 
right into the way you're doing business Name | 
now, Only now your operations will be w ama | 
completed more efficiently and with pany 
electronic speed. —_ ~~ | 
* Adoctor in Moulton, Texas, posts | 
his patient billing and completes his City Stale Tip | 
medical insurance farms wilh | 
VersaForm, Type of Business 
* A small college in Wheaton, Mary- p ui: Kn mir Jess, | 
land, uses VersaForm to create tuition Los in vci 95010 | 
invoices, class lists, accounts (408) 370-2662 «zz | 


For use with the Apple Il, Ile and IIl, and the IBM PC and compatibles. 
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Apple Robotics 


Dear Steve, 

I am a 16-year-old 
Norwegian computer en- 
thusiast who wishes to ex- 
press his gratitude for your 
continuous inspiration, Liv- 
ing on the outskirts of com- 
puterdom, it often takes 
months for the latest news to 
get here. 

] am presently planning a 
robot language and simula- 
tion on, and for, the Apple II 
Plus as a study project. My 
ambitious goal is to incor- 
porate the Motorola 
MC68000. I also hope to have 
a dual operating system. — 
voice/keyboard—as a part of 
the program. 

] would like to have a few 
questions answered. How 
can the 68000 be incor- 
porated in the Apple, and 
which high-level languages 
are available or can be ap- 
plied? (1 hope to write part of 
the program in Pascal.) With 
the chips now available, 
which is the best speech- 
recognition and speech- 
output setup for the Apple? 

Thank you for any infor- 
mation you might have on 
these topics and for keeping 
the rest of the world in touch. 
Erik Edward Syring 
Sandvika, Norway 


Digital Acoustics has a series 
of products and boards that in- 
terface the Motorola MC68000 
to the Apple I]. Various utility 
programs are available to inter- 
face some high-level languages. 
For further information, write 
the company al 1415 Eas! 
McEadden, Ste. E Santa Ana, 
CA 92705, (714) 835-4884. 

There is no "best" speech- 
output system for the Apple. It 
depends on the intended applica- 
tion. If a large vocabulary is 
desired and speech quality ís of 
secondary importance, a 
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Ask BYTE 


Conducted by Steve Clarcia 


phoneme-type speech synthesizer 
is best. If extreme clarity of a 
limited number of words is 
desired, LPC (linear predictive 
coding) is the choice, If accents 
and music are required, an adap- 
tive differential pulse code 
modulation system is worth con- 
sidering. ... Steve 


New Zealand TV 
Standards 


Dear Steve, 

[ have a homebrew com- 
puter with hexadecimal key- 
pad entry and LED output. 
I want to convert it into a sim- 
ple and inexpensive terminal 
by connecting it to a TV 
receiver, It would be easy to 
get a TV display using a 6847 
display generator chip and 
an RF modulator except that 
the 6847 uses NTSC timing, 
and ] don't want to modify 
the timing on my PAL-system 
TV set. 

Tam sure that a solution to 
this problem is available 
because the Radio Shack Col- 
or Computer, which uses the 
6847, has a New Zealand ver- 
sion. I would appreciate your 
help. 

Michael Stubbs 
Auckland, New Zealand 


The NTSC timing in the 6847 
display genemtor chip can be 
modifted for use with the PAL 
TV system. An article in the 
November 20, 1980 issue of 
EDN magazine shows what is 
required, "Display Generator 
Chips implement Smart Ter- 
minals" by Bissmire, Farrell, 
and Fletcher {pages 161-173) 
describes a complete smart ter- 
minal built around the Motorola 
MC6808 microprocessor and a 
6847 display generator. Modifi- 
cations for the PAL system are 
also presented, , . . Steve 


Dvorak Terminals? 


Dear Steve, 

As you are probably aware, 
many people are interested in 
the Dvorak keyboard layout 
because it is more efficient 
than the Qwerty design. 
Many people are converting 
to typewriters with the new 
layout, and some people 
want it on their computer 
systems. | have heard that 
some terminal manufacturers 
offer it as an option. Do you 
know of any such manufac- 
turers? Thank you for your 
assistance. 

Norman S. Frye 
Grants Pass, OR 


The Spring 1983 Peripherals 
Digest issue of Mini-Micro 
Systems featured a product 
guide on alphanumeric ter- 
minals, listing some of their per- 
linen! specifications. A column 
entitled "Special Features" was 
patently lacking in any reference 
to a Dvorak simplified keyboard 
(DSK) option. Manufacturers 
that boast an “ergonomic” design 
apparently do nat consider DSK 
as ergonomic. However, tiis lay- 
out is gaining in popularity, and 
many typewriter manufacturers, 
such as Remington, Smith- 
Corona, Royal, and IBM, offer 
such an option. [t will no! be 
long before the major terminal 
manufacturers join the crowd. 

Write to some of the terminal 
manufacturers, requesting this 
option. They may offer it upon 
request but do not want to ap- 
pear "revolutionary" by adver- 
Itsing it. ...Steve 


Apple Chips 


Dear Steve, 

I have an Apple II and an 
Amdek Video 300 monitor. 
The top five lines of the dis- 


play don't line up with the 
other lines to form a straight 
column. By using the hori- 
zontal hold, I can get them to 
come close, the top line be- 
ing 1% characters off and the 
fifth line off only a little. 

| tried a friend's Amdek 
Video 300, and the display 
was the same. ] then tried my 
monitor on his Apple II Plus 
and the display was perfect. 
Also, when I hook up the 
color TV I formerly used, I 
have a hard time getting the 
color to come in satisfactori- 
ly. The color TV works okay 
on a normal TV station. 

Do you have any sugges- 
tions on chips I can try 
replacing before [ take my 
Apple in to be fixed? 


Dave Partyka 
Lorain, OH 


The video problem with your 
Apple Il is caused by a problem 
in the horizontal-synchronizing 
circuitry. The Apple uses a 
14.318-MHa crystal oscillator as 
its master clock and divides the 
cuiput down to generate, among 
others, the color subcarrier (3.58 
MHz] and the horizontal line 
rate (15.734 kHz). This is ac- 
complished by four 74LS161 
counters labeled D11 through 
Di4 on the motherboard. Refer 
to page 89 of the Apple II Ref- 
erence Manual for chip loca- 
hons using this index. In addi- 


Hon, the output signals from the 
counters are processed through 
chips B14, B13, Al2 {MLS02), 
and many others. 

First, check the MLS161 
counters by substitution and 
nole any difference, Swapping 
with other chips of the same hype 
on the board is a convenient 
way. Note any changes, and the 
defective chip perhaps can be 
isolated. Without the use of an 
oscilloscope, additional sugges- 
tions are not practical, If these 
tests are not fruitful, the bes? 
recourse is an authorized Apple 


mput Tro... 


for Performance, Quality and Reliability 


Anyone can sell you a box fuil of hardware. But is it too much computer? Too little? Will it run the 


appropriate software? What about service? [f you need the right answers before and after the sale, 
call your nearest Full Service CompuPro System Center. For product information, see pgs. 25 & 401. 


ALABAMA 


Birmingham 
Cost Plus Computers 
(205) 879-5976 


ARIZONA 


Scotis dala 
8-100 
(800) 528-3138 


CALIFORNIA 


Bakersfield 
Creative Comeuling Serv. 
(805) 835-1118 


Berkeley 

American Computers 
& Engineers 

(415) 849-0177 

Track Computer Canter 
(415) 845-6366 


Burilngame 
Menizer Computer 
Systems 
(415) 340-9363 


Canyon Country 
Creative Computing Serv. 
(805) 251-9877 


Carmichael 
Logic Systerns 
(816) 971-3133 


Chatsworth 
Priority Ona Electronics 
(213) 709-6789 


Hayward 

Best Computers Hayward 
(415) 886-4732 

Irvine 

Priority One Electronics 
(714) 660-1411 

Los Angeles 

American Computers 
& Engineers 

(213) 477-6751 

Giflord Compuler 


tems 
(213) 477-3921 
Mauniain View 


(415) 969-4969 


Dakland 
Track Computer Center 
{415) 444-8725 


Pacific Palisades 
System interface 
Consullanis 
(213) 454-2100 


Pasadena 
Omni Unlimited 
(213) 795-6664 


Petaluma 

Advanced Information 
Management 

(707) 763-7283 


Pleasanton 
Best Computers 
Stoneridge 
(415) 463-2233 


Sacramento 
Logic Systems 
(815) 922-3377 


San Francisca 
Gifford Computer 
Systems 

(415) 391-4570 


San Leandro 
Gifford Canmputer 
Systems 

(415) 895-0798 


San Ralael 
Computer House 
(415) 453-0865 


Santa Bárbara 
Data Bank 
(805) 962-8485 


Santa Maria 

Data Bank 

(805) 922-1333 
Santa Rosa 
Mairix Computers 
(707) 542-0571 
Sunnyvale 


Pragmatic Designs Inc. 
(408) 736-8670 


COLORADO 
Lakewood 
Rocky Mountain 
Microsystems 
(303) 232-4545 


FLORIDA 
Brandon/Tamps 
Micro Computer 


Technology 
(813) 685-7658 


Orlando 
Dala/Oflice 

(305) 629-6776 
Satellite Beach 
Binary Magic, inc. 
(305) 777-7080 


HAWAII 


Kahului Maui 
Capacity Pius 
Computers 
(808) 877-3496 


ILLINOIS 


Alhens 
Computers Plus 
(217) 636-8451 
La Grange Park 
Small Business 
Systems inc. 
(312) 579-3311 
Skokie 

Lillipute Computer 
Mart inc. 

(312) 674-1383 


MARYLAND 


Bethesda 
JR Systams 
(301) 657-3598 


MASSACHUSETTS 


Bosion 

New England 
Electronic Exchange 
[617) 491-3000 
Chesinut Hill 

Key Micra Sysiems 
(617) 738-7306 


MISSISSIPPI 
Pascagoula 

Automated Accountants 
(601) 769-2937 


NEW YORK 
Ambarst 

Gifford Computer 
Systems 

(716) 833-4758 

Deer Park 

Datapro Systems, tne. 
(516) 595-1311 


New York 

Park Plaza Computer 
Center, inc. 

(212) 759-5820 
Park Plaza Compuler 
Center, Inc. 

(212) 505-8200 


Park Plaza Computer 
Center, Inc. 

(212) 344-5151 

Park Plaza Compuler 
Center, Inc. 

(212) 595-5353 
Staten Island 

John D. Owens Assoc. 
(212) 448-6283 


NORTH CAROLINA 


Greensboro 
General Semantics 
Computers 

(819) 378-1500 


OREGON 


Portland 

Microwest Computer 
Producis 

(503) 238-6274 


PENNSYLVANIA 


Philadelphia 
Information Nelwork 
Systems 

(215) 364-8220 


RHODE ISLAND 
Coventry 

Key Micro Systems 
(401) 828-7270 


TEXAS 


Austin 

CPA Systems, Inc. 
(512) 458-9261 
Informa, Inc. 

(512) 459-4216 
Dallas 

Dalor Systems 

(214) 521-0915 

Fi. Warth 

Dalaworth Compuler 


Systems 
(817) 877-4041 


ompuPro. 


A GODBOUT COMPANY 


3506 Breakwater Court, Hayward, CA 94545 


Houstan 

Giftord Computer 
Systems 

(713) 680-1944 
Inlorma, tne. 
(713) 851-7612 
Sequin 

CPA Systems, (ne. 
(512) 379-0660 


VIRGINIA 
Woodbridge 

Office Networks Corp. 
(703) 890-3312 


WASHINGTON 


Belleview 

North Ridge 
Compuler Systems 
(208) 453-0596 
Seattle 

American Computers 
& Engineers 

(206) 583-0130 


WISCONSIN 
Greenfield 

Byte Shop 

of Milwaukee 
(414) 281-7004 
Madison 

Beam Inlernational 
(608) 255-2325 


AUSTRALIA 


Bankstown 
Automation Statham 
Pty.. Lid. 

(02) 708-4144 


CANADA 


Coquitlam, B.C. 

CSC System Center Lid. 
(604) 941-0622 
Vancouver, 8.C. 
Dynacomp Business 


Computers Ltd. 
(604) 872-7737 


THE PHILIPPINES 
Quazon City 

Corona International Inc. 
?8-34-71 


UNITED KINGDOM 


Swansaa 
DComcen Technology Lid. 
(0792) 796000 


dealer. Sync problems can be 
nasty!... Steve 


$-100 Advice 


Dear Steve, 

1 want to gradually up- 
grade my present Exidy 
Sorcerer system. The first 
thing | need is an S-100 
enclosure. I've looked at a lot 
Of them, but I'm not sure 
which is best. Can you offer 
some advice? Thanks. 
Walter Jeffries 
Hanover, NH 


5-100 mainframes consist of a 
motherboard, power supply, and 
cabinet. The better mainframes 
pay careful attention to each of 
these components, The mother- 
board should be made from high- 
quality fiberglass-epoxy material 
and have heavy-gauge copper 
traces, The trace areas for the 
power conductors should be wide 
enough for the anticipated cur- 
rent requirements. Shielded 
boards are preferred because they 
reduce RF radiation and cross 
talk. There should be either an 
active or passive termination of 
the bus lines lo minimize noise 
and sufficient sockets for all an- 
ticipated additions. Extra sockets 
allow increased spacing of those 
cards that generate excessive 
heat or interact with adjacent 
boards, 

The power supply should have 
sufficient capacity (usually 20 
amps or greater) and be well 
filtered to reduce ripple, lt 
Should be properly fused and in- 
corporate a line filter to eliminate 
transients and RFI. Premium 
mainframes include constant 
voltage Emnsformers to improve 
regulation. 

The cabinet itself should be of 
sturdy construction, include a 
fan ta remove hent, and have a 
sufficient number of cutouts on 
the rear panel to accommodate 
serial and parallel connectors. 
AC convenience outlets are an 
added feature. 

In general, you get what you 


pay for. .- Steve 
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Secondhand Arcade 
Gear 


Dear Steve, 

At the local video arcades, 
I've noticed that some older 
machines are for sale, Would 
it be worthwhile to purchase 
one of these with the intent 
of improving or modifying 
the existing game? is this 
possible for someone wha is 
not an electrical engineer? 
Also, are these machines 
generaliy too dedicated to 
gaming for easy modification 
to serve a more general 
purpose? 

David Young 
Springfield, MO 


Picking up used electronic 
equipment at bargain prices aud 
investigating the mysteries of the 
machine can be a rewarding or 
a frustmting experience, depend- 
ing on your purpose. 

it can be rewarding from the 


standpoint that a lot can be 


learned by studying the designs 
of these pieces of equipment and 
what makes them work. 1t can 
also be frustrating because sche- 
matic diagrams are usually nol 
available and any software built 
into the system cannot easily be 
decoded, 

It may not be an impossible 
task to perform sorte simple 
modifications to a particular 
video game, but it will certainly 
be time-consuming, and you 
may wind up being a self-taught 
electrical engineer before you 
finish. 

With the recent drop in prices 
of computers and home video 
games, it may cost more to 
modify an older video game than 
to purchase one new, depending 
on the type of gane .. . Steve 


Apple + Heath 


Dear Steve, 

| recently completed a 
Heath H-89 and want to run 
Apple software on it. [s there 
a commercially available 6502 
board that will work in my 


H-89? If not, is there an easy 
way of modifying the com- 
monly available 6502 boards? 
Aris Espejo 

Fl. McMurray, 

Alberta, Canada 


lam not aware of a commer- 
cial product Hiat will enable Ap- 
ple Ii programis ło run on your 
Heath H-89 computer. Adding 
a 6502 microprocessor board to 
the H-89 may allow program- 
ming in 6502 language, but the 
memory map would not be cor- 
rect for Apple programs. The 
Apple makes extensive use of its 
monitor ROM programs and bit- 
mapped graphics. Your H-89 is 
configured as a terminal with 
chameter-mapped rather than 
bü-mapped gmphics, so they 
would not be compatible. 

Because much of the Apple 
operation is software controlled, 
it is easy to convert the Apple to 
rin other processors by plugging 
in cards, The Apple functions, 
in effect, as a bit-mapped 
gmphics terminal for the plug- 
in card. Going the other way is 
much more difficult- : . . Steve 


Power Supply 
Considerations 


Dear Steve, 

lam trying to put together 
a system based on the S-100 
bus. ] have a commercial 
power supply that puts out 
*8 Vat 25 À, +16 V at 3 A, 
and — 16 V at 3 A. The power 
supply has no overvoltage or 
overcurrent protection. How 
important are these protec- 
tive circuits? ]s there a com- 
pany that supplies them? 
Can you give me a simple 
design? Thanks. 
Don Carlton 
Hanahan, SC 


Overvoltage and overcurrent 
protection in any system are 
always trade-offs between the 
price you wan! to pay for praotec- 
Hon devices and the price you 
will pay if a failure occurs. 

In an unregulated supply like 
the one you describe, the risk of 


an orervoltage situation is law 
if the input voltage remains 
within nominal tolerances, A 
commercial surge suppressor on 
the input to your supply should 
add sufficient protection from 
voltage surges in Hie AC Hine. A 
heavy-current supply like this 
one should also be properly fused 
on the primary side of the supply 
and on each DC supply. 

Surge suppressors are sold by 
seven advertisers in BYTE, 
such as Adomuced Computer 
Products and Priority One 
Electronics. 

In an S-100 bus system, some 
protection is also offered by the 
distributed voltage regulators on 
each card. Tie three-terminal 
regulatars usually used for this 
application have built-in current 
limiting and can operate over a 
large input-valtage range. 1f you 
are concerned about a particular 
board, you could add an over 
voltage sensor on board for ex- 
tra protection. These devices 
monitor the supply voltage and 


fire a crowbar SCR (silicun- 


controlled rectifier) in the event 
of an overvullage situation. You 
can find an avercoltage sensor al 
Radio Shack stores... Steve 


A German 
Commodore 


Dear Steve, 

I would like to buy a Com- 
modore 64 with a disk drive. 
Next summer, however, | will 
be returning to Germany 
where electrical and TY stan- 
dards are different. | know 
Commodore sells an appro- 
priate version of this com- 
puter in Germany, but ! don't 
want ta wait that long, 

Is there any way to modify 
the computer or get an 
adapter so that the American 
version will run in Germany? 
lt should be no problem to 
make 10 volts out of 220, but 
what about 50 Hz out of 60? 
And is it possible to adapt 
the TV signal? Thank you 
very much for your help. 
Bernhard Dick 
Philadelphia, PA 


Are salaries for computer 


professionals going up? 


Find out in our new, free Salary Survey. 


No doubt during 1983, you knew 
that many organizations took R 
hard fine on awarding beral 
salary increases. 


Yet, on the other hand, did you 
know that salaries for some com- 
puter professionals soared right 
on through the uncertaln busi- 
ness putlook? 


Our 1984 Computer Salary Sur 
vey and Carear Planning Guide 
will explain why many compuler 
professionals are abia lo ad- 
vance their careers more suc- 
cessfully than others: 


è How some prolessionals— 
riorming ihe same work and 
aving a similar amount of ex- 
penence—are earning signifi- 
cantly more than their peers. 


« Why some professionals now 
earn as much as 25% more 
than they did last year. 


« Whal emerging skills are most 
in demand and which positions 
command high salaries now 
and in the future, 


s How size of firm and computer 


installation greatly affects com- 
pensation levels. 


The new Survey is based on 
contacts with more than 44,000 
computer professionals and 
35,000 organizations. Not only 
are salary averages for fifty-eigh! 
positions reviewed (including ten 
new ones which we never before 
covered), but high and low com- 
pensation ranges are also 
covered, 


Included ara positions in pro- 

Sie hgh software, systems 
esign, data base/data communi- 

calions, Edp auditing, operations, 

computer sales, marketing, mar- 

keting support and management, 


You owe It ta yoursell—espe- 
cially if most of your career lies 
ahead—to call or write for your 


free copy today. 


edp 
Personnel Services 
The wodd's largest recruiting firm davolad 


exclusively lo the computer prolession. 


Call Source" today 
for your free copy 


SS WU EE) 
Is your salary still frozen? 
Call the Source Edp offica 
nearesi you for a free copy of 
our new 32-page report. We'll 
mail a copy lo you in strict con- 
fidence, without obligation. 
If unable to cali, write: 

Source Edp 

Department B1 

P.O. Box 7100 

Mountain View, CA 94039 


When writing, please include 


your title. 
pomme c0 v A 
Uniled States: 
Alabama 
Birmingham 205-322-8745 
Arizana 
Phoenix 602:279-1010 
Tucson 602 792-0375 
California 
Northern 
Mountain View 415/969-4910 
Sacramenia 916-446-3470 
San Frgnasca 415 434-2410 
Wainut Creek 415-945-1810 
Southam 
Fullerton TIAT3B8-1313 
Irving 714.833-! 730 
Los Angeles. 

Downtown 213/888-0041 
Lot Angas: 

South Bay 213-540-7500 
Los Angeles Wesi 213-203-8111 
San Digo 619/231-1900 
San Fernando Valley 818 781-4800 

Colorado 
Danver 303 773-3700 
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Connecticut 
Danbury 
Hartland 
New Haven 
Stamford 


Stratiord 


Diatrici of Columbia 


Florida 

Fort Lauderdale 
Jacksonville 
Mig 


Louisiana 
Eaton Rouge 
New Crigans 
Maryland 
Balfimors 


Greenbal 
Tawson 


Masanchusaatis 


203,797-0590 
203 522-0590 
203 787-4595 
200/329-8411 
203/375-7240 


202 293-9255 


30591-0145 
904 355-1820 
305 524-3535 


404 588-9950 
404 853-D200 


212:851-0770 
31!2346-12B0 
312 986-0422 
312:3g2-0244 


219:432-7333 
317/631-2900 


515/243-0181 


413 388-8855 
316:688-1621 


502/581-9900 


504 924-7183 
504.561.5000 


301 727-4050 
301 441-8700 
307/321-7044 


617 482-7813 
617.273-5160 
617/297-3120 


313 250-760? 
616 459-5539 


Nashua 


Pann Station 

Wail Streel 
Rochesier 
Syossel. Lf. 


Wrta Plains 
North Carolina 


597/484-4561 
319/352-6620 
313/362-00?0 


612/544-3600 
612/332-6460 
812/227-6100 


816/474-3999 
914/862-3800 


402:346-0705 
603 380-4047 


609: 482-2600 
207/494-2800 
201/287-3222 
201/845-3900 
609/852-7277 


505-247-4270 


516/482-2035 
716/835-9630 


212,557-B813 
232/736-7446 
212/962-8000 
716263-2670 
516/364-0900 
315/422-2411 
914/583-9500 


700/552-8577 
918/3?9-1155 
919/947-7605 
918/724-0630 


218/535-1150 
513/768-5080 
218771-2070 
614/224-0660 
51346 1-4660 
419'242-2001 


Oklshoms 
Oldahoma City 405/722. 7410 
Tuba 818/S99-7700 
Oregon 
Portland 5223-6160 
Pannaylvania 
King of Prussia 215/265-7250 
Philadelphia 215/565-1717 
Pitisburgh 412/261-8540 
Abode island 
Providance 401'751-0085 
Soulh Carolina 
Columbia 803/258-7446 
Greenville 80327 1-7044 
Tennessee 
Nashville 615/256-0625 
Texas 
Austin $12:479-0720 
DaRas 
Contra 214/954-1100 
Noih 214°387-1600 
Fen Warlh 817 338-5300 
Houston 
Downtown 713751-0100 
Gallerig/Poat Dah 713/439-0550 
San Ankio 512 342-9898 
Utah 
Sail Lake City B01 966-3900 
Virginia 
MceLaan 703/780-5610 
Washingion 
Seale 206.'454-8400 
Spokane 509/838-7877 
Wisconsin 
Green Bay 414/432-1184 
Madison 608/251-0104 
Miihwaukes 414/277-0345 
Canada: 
Ontario 
Toronto 
Don Mills 416425-5730 
Downtown 416/855-1125 
Mississauga 416/848-3344 
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A unique solution to this 
problem was described in the 
january 1983 Ask BYTE column 
("Uninterruptible Power Sup- 
plies Problem Solved," page 481). 
The author of the solution, 
Richard T. Nicholls, used a 
Tripp Lite power inverter manu- 
factured by Tripp Manufacturing 
Company to convert a 12-V bat- 
tery voltage to 110 V, 60 Hz. 
Using this method, he was able 
to operate a TRS-80 Model 1 
with no problems, The method 
also ensures uninterrupted 
power since i! is battery 
powered ta aa Deve 


Centronics Standard 
Revisited 


Dear Steve, 

Would you please tell me 
what the specifications for a 
Centronics parallel interface 
are? There seem to be an in- 


finite number of devices and 
computers that use it. My 
computer doesn't have one, 
and I would like to put one 
together. Thank you. 

Jahn G. Lussmyer 

Lowell, MI 


The Centronics parallel inter- 
face is a de facto standard for a 
parallel printer port. In ils 
simplest configuration, it con- 
sists of eight DATA lines, a 
STROBE line an ACK (for 
acknowledge) fine, and 
GROUND. There are several 
olher signals, such as BUSY, 
PAPER EMPTY, and SELECT, 
but they are normally not 
required. 

For the purposes of driving 
many of the parallel input 
printers on the market, il is 
necessary only to wire the lines 


as indicated below: 
Pim — Signal 
i STROBE 


MICRO BEE 


SOFTWARE 


Manufacturing licences for the popular 
Australian designed Micro Bee computer 
have recently been granted to many com: | 
panies throughout the world. 


MYTEK Computing is the largest and 
most respected producer of software for 
the Micro Bee Computer. 


MYTEK Computing invites dealers to 
sample its large and extensive range of 


Micro Bee Software. 


Micro Bee users are also invited to re- 
quest to be included on MYTEK Com- 
puting's free mailing list. Catalogues are 
air-mailed regularly to all parts of the 


x Inv uEC 


|l COMPUTING 


| Kent Street, Bicton, 6157, Perth, Western Australta 
Telephone: (09) 330 7335 
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DATA 0 
DATA 1 
DATA 2 
DATA 3 
DATA 4 
DATA 5 
DATA 6 
DATA ? 
ACK 
GROUND 


HS «5 we «J € Un X. CJ. ^J 


The STROBE and ACK lines are 
usually active low, but either or 
both can be active high, in which 
case an inverter circuil is neces- 
sary. .,. Steve 


Affordable 
Tape Backup 


Dear Steve, 

We converted our office 
microcomputer (an Altos 
8000-15) from floppy-disk to 
hard-disk storage about nine 
months ago. We have been 
using floppy disks for back- 
up, but this has become 
rather cumbersome. Altos 
markets a stand-alone tape 
backup unit, but the price is 
$3500. 

Does anybody manufac- 
ture a reliable after-market 
tape backup system for $1000 
or less? Thank you 
C. D. Walker 
Germantown, TN 


Pegasus makes a 25-megabyte 
lape backup system for hard 
disks that is advertised for $695. 
You can contact the company at 
Pegasus, 2200 West Higgins 
Rd., Ste. 245, Hoffman Estates, 
IL 60195, (312) 843-1090. 
cO Steve 


High-Resolution 
$-100 Graphics 


Dear Steve, 
A large number of calor 
monitors are available for the 


IBM PC and its clones but 
few for S-100 lovers, save 
some expensive units nor- 
mally used for basic CAD! 
CAM applications, Numer- 
ous 5-100 boards are offered 
for composite video, but I 
have been unable to find a 
suitable 5-100 board that will 
drive an RGB monitor. And 
inasmuch as ] want to con- 
figure an 5-100 bus machine 
with an RGB monitor and 
IBM or Keytronic keyboard, 
I have a few questions. 
First, do you know of an 
5-100 RGB board that pro- 
vides, say, 680- by 480-pixel 
resolution with 16 full-attri- 
bute colors? Second, 1 have 
considered buying an IBM 
PC color board with the 
proper characteristics and 
kludging it to the 5-100 bus, 
in view of the fact that they 
both are 8088-based. Do you 
think that 1 would face insur- 
mountable problems in do- 
ing this, or would a careful 
mapping of the IBM system- 
board lines to the S-100 lines 
suffice? 
Justin Farnsworth 
Neuilly, France 


Cambridge Development Lab- 
oralary (100 Fifth Ave., 
Waltham, MA 02154, (617) 
890-8076) markets a board and 
software that will create high- 
resolution graphics on an 5-100 
system. An article describing 
this system appeared in the 
November 1982 BYTE. “Cam- 
bridge Development Lab's High- 
Resolution Video Graphics Sys- 
lem" by James R, DeKock (pages 
148-160) describes the system in 
detail. 

If the rather high price of that 
system concerns you, you nrigitt 
consider the Microangela board 
by Scion. It features 512- by 480- 
pixel graphics as well as 40-line 
by 85-character text. It sells for 
$795 m single quantities. For 
further information, write 
Scion, 12310 Pinecrest RA., 
Restan, VA 22091, (703) 
476-6100. TP Steve 


B.S. f don't recommend kludges. 


WHY DEC AND INTEL 
CHOSE THE MARK WILLIAMS 
C-COMPILER. 


DEC and INTEL wanted the best C technology avail- 

able, with excellent code density, supporting the full C 
language and their specific operating environments— 

all at a competitive price. 


They found it all at Mark Williams. 


WHY YOU SHOULD 
CHOOSE THE MARK WILLIAMS 
C-COMPILER. 


Our C-compiler supports the dominant 16-bit micro- 
computers—68000, PDP-11, Z8000, 8086— with a proven 
reliable, high-technology product. We are shipping 
versions of C for a large number of environments includ- 
ing CP/M and PC DOS. Both cross and native compilers 
are available. 


Call us for the distributor nearest you. OEM's should 
contact us directly about their specific requirements. 


Mark Williams Company, 
1430 West Wrightwood, Chicago, Illinois 60614, 
312/472-6659. 


Mark 
[UU Williams 
uu Company 
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European Modem 
Frequencies 


Dear Steve, 

I have built your ECM-103 
modem (March 1983 BYTE, 
page 26), and it works fine. 
The only problem is that it 
operates only on U.S. fre- 
quencies. Is it possible to 
change it so that it can work 
on European frequencies? 
Bjérn Haaland 
Tomter, Norway 


Texas instruments has a 
modem chip designed to work on 
the European frequencies, The 
chip number is TMS99534, and 
it can be obtained from Texas In- 
struments or ils distributors. It 
uses the same frequency crystal. 
Write to the company at Texas 
Instruments, Semiconductor 
Group, POB 202129, Dallas, 
TX 75220. . . . Steve 


Floppy Disk Use Sans 
Computer 


Dear Steve, 

Is there any way to write a 
Teletype (TTY) signal (110- 
bps, 20-mA current loop) or 
an RS-232C signal (300 bps) 
to a 54-inch floppy disk 
without going through a 
computer? We have several 
gamma and liquid scintilla- 
tion counters that currently 
output information to TTYs 
with punch-paper tape. In 
addition, one gamma 
counter is a microprocessor- 
based system that must com- 
municate with the output 
device. 

Because paper tape is an 
obsolete medium and a 
paper-tape reader is almost 
as expensive as the main- 
frame of our new microcom- 
puter system, we would 
prefer to use floppy disks to 
transfer information. One 
option would be to interface 
the counters directly into the 
computer (go on line). How- 
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ever, we have six such in- 
struments and would have to 
buy six micros or 4 minicom- 
puter system with a multi- 
user operating system. 

If we must go through a 
computer to write a disk, 
what is the least expensive 
computer one could use to 
write in a common disk for- 
mat (Apple DOS 33, 
CP/M-80, etc.)? This may 
seem like a trivial question. 
However, a simple way to 
write à 5%-inch floppy disk 
without going through a 
computer would have broad 
application in science and 
industry. 

H. Edward Grotjan Jr. 
Houston, TX 


It ts not necessary to interface 
your equipment through a com- 
puter system to slore data on 
5%-inch floppy disks, although 
this certainly can be accom- 
plished with most mticrocom- 
puters available. 

A system called the FDS-100 
Minifile can be interfaced to an 
RS-232C serial port and will 
store data directly to 5'A-inch 
floppy disks, The FDS-100 is an 
intelligent minifloppy-disk sys- 
tem with built-in power supplies 
and can store up to 179K bytes 
per disk. The address of the 
manufacturer of the FDS-100 is 
Alek NC Corporation, 887 Main 
St., POB E, Monme, CT 06468, 
(203) 268-1839. 

Information an the type of disk 
format used in the FDS-100 
should be available from the 
manufacturer, ... Steve 


RS-232CIRS-422A 
Interface 


Dear Steve, 

I have a used [BM 3101 
video display that includes 
only an R5-422A interface. 
Could you please direct me 
to a source that shows how 
I can build an R5-422A-to- 
RS-232C converter so that I 
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Figure 1: A method for interfacing between the R5-422A and 


RS-232C standards. 


can use the 3101 with my OSI 
equipment? I also have some 
TBM boards that output eight 
RS-422A lines that I would 


' like to use with my R5-232C 


devices. Any help you can 
provide will be appreciated. 
Keith Brigode 
Holland, OH 


Your problem of communicat- 
ing between pieces of equipment 
that contain different interfaces 
is not uncommon because of the 
numerous communication stan- 
dards in use today. 

The Electronic Industries 
Association (EIA) standard 
RS-422A is an upgraded version 
of the electrical specifications for 
the RS-232C interface. The main 
difference to note for your ap- 
plication is that the RS-422A 
uses balanced transmission 
while the RS-232C uses un- 
balanced transmission. 


One method for interfacing 
between the two standards is 
shown in figure 1. The balanced 
transmission output from the 
RS-422A interface is converted 
to a TTL signal by a National 
Semiconductor DS8820 line 
receiver and then converted to an 
RS-232C-compatible signal by 
the MC1488 line driver. In the 
reverse direction, the RS-232C 
signals are converted to TTL 
levels by an MC1489 line driver 
and then converted to balanced- 
transmission signals by the 
DS8830 differential line driver. 
Proper signal polarity cant be ob- 
tained by reversing leads at the 
RS-422A interface. 

An excellent description of the 
differences between Ihe RS-232C 
nnd R5-422A interfaces can be 
found in the article "Welcome to 
the Standards Jungle" (February 
1983 BYTE, page 146) 
1+. Steves 


in “Ask BYTE," Steve Ciarcla answers questions on any area of 
microcomputing. The most representative questions received 
each month will be answered and published. Do you have a 
nagging problem? Send your inquiry to: 


Ask BYTE 
clo Steve Ciarcia 


POB 582 
Glastonbury, CT 06033 
Due to the high volume of inquiries, personal replies cannot | 
be given. AN letters and photographs become the property of 
Steve Ciarcia and cannot be returned. Be sure to include "Ask 


BYTE ' in the address. 


„NEW PRO 


puCTS* 


Before Johann Sebastian Bach devaloped 
a new method of tuning, you had to 
change instruments penton avery time 
you wanted to change keys. Very dilhcult. 


Before Avocet Introduced Its family of 
cross-assemblers, developing micro-pro- 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 


But with Avocet's cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us In a league with Bach? You decide. 


The Well-Tempered Cross-Assembler 


Development Tools That Work 


Avocet cross-assemblers are fast, rellable 
and user-proven in over 3 years of actual 
use, Ask NASA, IBM, XEROX or the hun- 
dreds of other organizations that use them. 
Every time you see a new microprocessor- 
based product, there's a good chance it 
was ed with Avocet cross- 
assemblers, 


Avocet cross-assemblers are easy to use. 
They run on any computer with CP/M* 
and process assembly language for the 
most popular microprocessor families. 


514" disk formats available at no extra 
cost include Osborne, Xerox, H-P, IBM 
PC, Kaypro, North Star, Zenith, 
Televideo, Otrona, DEC. 


Turn Your Computer Into À 
Complete Development System 


Of course, there's more. Avocet has the 
tools you need from start to finish to enter, 
assemble and test your software and finally 
cast it in EPROM: 


Text Editor VEDIT -- full-screen text edi- 
tor by CompuView. Makes source code 
entry a snap. Full-screen text editing, plus 
TECO-like macro facility for repetitive 
tasks. Pre-configured for over 40 terminals 
and personal computers as well as in user- 
configurable form. 


CP/M-80 version ................ 9150 
CP/M-B6 or MDOS version ....... $195 
(when ordered with any Avocet product) 


EPROM Programmer -- Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per- 
sonality modules. Self-contained power 
supply ... accepts ASCII commands and 
data from any computer through RS 232 
serial interface. Cross-assembler hex ob- 
ject files can be down-loaded directly. 
Commands include verify and read, as 
well as partial programming. 

PROM types sup orted: 2508, 2758, 
2516, 2716, 239. 2732, 2732A, 
27C32, MCM8766, 2564, 2764, 27C64, 
27128, 8748, 8741, 8749, 8742, 8751, 
8755, plus Seeq and Xicor EEPROMS. 


Circa 32 on inquiry card. 


| _XASM65 | 6502 — | 
| XASMeé8 — | 6800/01 | 
wc AE INS 


Coming soon: XASM68K...68000 


(Upgrade kits will be available for new 
PROM types as they are Introduced.) 


UL NETSCETZZIEIDTTEE $389 
Options include: 

¢ Software Driver Package — 

e enhanced features, no installation 

e required. 

e CP/M-80 Version .. ........ $75 
è IBM PC Version ........... $ 95 


je c Bae. ee pi 
8748 family socket adaptor... $ 98 
875] farmly socket adaptor .., $174 
è 8755 family socket adaptor... $135 


e G7228 Programmer by GTek -- baud 
a to 2400 ... superfasi, adaptive program- 
s ming algorithms ... programs 2764 in one 
è minute. 


* Programmer .......- .. sss $499 


* Ask us aboul Gangand PAL programmers. 


* HEXTRAN Universal HEX File Con- 
* verter -- Converts to and from Intel, 
* Motorola, MOS Technology, Mostek, 
e RCA, Fairchild, Tektronix, Texas 
e Instruments and Binary formats. 


s Converter, each version . . $250 


| Avocet Target CP/M-80 - 


XASM75 NEC 7500 


*CP/M-86 


$250.00 
each 


$200.00 
gach 


each | 


Call Us 


If you're thinking about development sys- 
tems, us for some straight If we 
don't have what you need, we'll help you 
find out who does. If you like, we'll even 
talk about Bach. 


CALL TOLL FREE 1-800-448-8500 
(In the U.S. except Alaska and Hawaii) 


VISA and m ca Ms pev formats po 
available -- plaase specily o not include 
handling -- call for exact quows. OEM NOUES INVITED. 


*Tradarrarh of Digital Research — ""Traderoark of Micrcanh 


AVOCET 
SYSTEMS INC. 


DEPT. 284-B 

804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734-0181 TELEX 467210 
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Software 


Received 


Apple 


Algebra Arcade, an arcade- 
type educational game. 
Design graphs to outwit the 
Graph Gobbler and Alge- 
broids and simultaneously 
learn basic and advanced 
algebra, Choose your own 
level of play with equations 
ranging from straight lines to 
quadratic formulas. For II, Ii 
Plus, and lle; floppy disk, 
549.95. Wadsworth Electronic 
Publishing Co., 8 Davis Dr., 
Belmont, CA 94002. 


Argos, an arcade-type game. 
To save Earth, you must 
destroy Argonians both in 
space and on land. Fight off 
waves of their missiles, 
spaceships, and parachutists. 
Requires a joystick. For Il and 
II Plus; floppy disk, $34.95. 
Datamost Inc., 8943 Full- 
bright Ave., Chatsworth, CA 
91311-2750. 


Amphel's Simple Tenant 
Biling System, a tenant- 
billing procedure, Up to 500 
accounts can be handled 
enabling rental-property 
owners and managets to 
keep track of rents, past-due 
payments, late charges, util- 
ity fees, and miscellaneous 
charges. For II and Ile; flop- 
py disk, $99.95. Amphel In- 
dustries Inc,, Suite 353, 2888 
Bluff St., Boulder, CO 80301. 


Bats in the Belfry, a strategic 
extermination game. Your job 
is In catch and dispose of bats 
that have infested an old 
schoolhouse before they 
reach its belfry. Avoid the 
fuzzballs and trapdoors that 
slow you down. If your score 
is high enough, you can 
become a Bat Master, For H, 
I] Plus, and De; floppy disk, 
$29.95. Phoenix Software 
Inc., 64 Lake Zurich Dr, Lake 
Zurich, IL 60047. 


The Exchange, a stock-mar- 
ket game with high-resolu- 
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tion graphics. Buy and sell 
stacks to make as much 
money as you can. Business 
tips from the computer's 
news service help you ana- 
lyze market trends. Be pre- 
pared for capital-gains tax, 
splits, rises and declines in 
stocks, For II, II Plus, and We; 
floppy disk, 559.95. Kelcom 
Management Ltd,, 30 South- 
ampton Dr. SW, Calgary, 
Alberta T2W OTS, Canada. 


Enchanter, an interactive- 
prose fantasy game. Learn 
the wisdom of the medieval 
guilds from cartographers, 
orators, scriveners, physi- 
cians, and fletchers. These 
magical powers enable you to 
destroy the evil warlock, 
restore peace to the king- 
dom, and become an en- 
chanter. For the II; floppy 
disk, $49.95. Infocom Inc., 55 
Wheeler St., Cambridge, MA 
02138. 


Gnosis VII, a role-playing, 
educational adventure game. 
Mental horizons expand as 
you try to discover seven 
secret names in a mythical 
land called Gnosis, You must 
perform hierarchical, secular 
tasks that enhance cultural 
values. No two scenarios are 
the same. For II Plus and fle; 
floppy disk, 519.95. Magnetic 
Harvest, POB 255, Hopkins, 
SC 29061. 


Hypertyper, an educational 
typing program. Learn or im- 
prove typing skills at a pace 
and level that you select. 
Words per minute and accu- 
racy percentage are displayed 
when you complete each ex- 
ercise. For the II; floppy disk, 
$29.95. Summit Software 
Corp., Suite 2, 880 Second 
St., Santa Rosa, CA 95404. 


Masquerade, a high-resolu- 
tion graphics adventure 
game. You are a detective try- 
ing to break a tough case. All 
but one clue is a dead end. 


Use your expertise to deci- 
pher this game of logic. For Il, 
fl Plus, and ile; floppy disk, 
$34.95. Phoenix Software Inc, 
(see address above). 


Matrix IL a machine-lan- 
guage matrix package that 
speeds up Applesoft. Solve 
mathematical problems in 
scientific, engineering, sta- 
tistical, and computer-graph- 
ics applications efficiently. A 
36-page tutorial assists begin- 
ning and advanced users in 
matrix manipulations. For II 
Plus and He; floppy disk, 
$19.95. LRS Systems, 810 
North Seventh, St. Charles, 
MO 63301. 


The Money Manager: A Per- 
sonal Finance Simulation. 
Teachers of high school 
personal-finance and con- 
sumer-education classes can 
use this program that simu- 
lates budgeting, banking, use 
of credit, insurance planning, 
consumer purchases, and in- 
come tax preparation. This 
teacher's guide includes a 
student workbook, For II, 1] 
Plus, and Ile; floppy disks, 
$21.95, Sterling Swift Publish- 
ing Co, 7901 South TH-35, 
Austin, TX 78744, 


Personal Tax Planner 1983/84, 
a personal federal income tax 
planning program. Reduce 
your tax based on informed 
decisions about second jobs, 
investments, and the advan- 
tages or disadvantages of 
lang- or short-term capital 
gains and losses. For the Ue; 
floppy disk, $99. Aardvark/ 
McGraw-Hill, 1020 North 
Broadway, Milwaukee, WI 
53202. 


Platos Cave, an educational 
program that compares 
evidence with inference. 
Players must confront the 
problem of trying to under- 
stand reality by seeking and 
analyzing information. This 
program requires active data 


probing within limited infor- 
mation-gathering abilities. 
For the I! Plus; Hoppy disk, 
$49.95, Krell Software Corp., 
1320 Stony Brook Rd., Stony 
Brook, NY 11790. 


Portfolio Minder, a stock and 
bond portfolio-tracking pro- 
gram for brokers and house- 
hold uses, Up to 50 portfolios 
with 200 transactions per ac- 
count can be manipulated 
using cross-referencing and 
an editor. Printouts include 
realized and unrealized gains 
and losses, portfolio income, 
status, and other transac- 
tions, For II Plus and le; 
floppy disk, $125. Softcell, 13 
Webster Ave., Hanover, NH 
03755. 


Round About, an arcade- 
type game. As the captain of 
the starship Roundaboul, you 
must shoot down alien in- 
vaders to make outer space 
as safe as possible. The 
enemy travels in large packs 
and can assume various 
threatening shapes. For the lI 
Plus; floppy disk, $29.95. 
Datamost Inc, (see address 
above). 


Short Cuts, an applications- 
writing program. Add extra 
commands to Applesoft 
BASIC programming to sort 
data such as strings, real 
numbers, or integer arrays. 
Other features include error 
checking during input, print 
formatting, help screens, and 
user-defined error messages. 
For the li, II Pius, Ie, and III; 
floppy disk, $39,95. Penguin 
Software, 830 Fourth Ave., 
POB 311, Geneva, IL 60134. 


Spare Change, a humorous 
arcade-type game in which 
you are the owner of a busy 
arcade. Unfortunately, your 
two best customers are trying 
to pilfer enough tokens to 
retire. Try to distract them by 
playing their favorite tunes, 
ringing pay phones, and 


SPECIAL OF 
THE MONTH! 


TAVA PC 


Desk Top IBM PC * Compatible Computer. 128K 
RAM Two 320KB Disk Dnves, Fioppy Disk Corr 
Toker, Video Adapter and Monitor, One Parallel 
Port, Two Serial Ports. System runs DOS 11, 2 0. 


and CPIMB84 $1995 


Th Suggested List $2395.00 


| Low Price High Quality TAVA Personal Com- 

| puter Uses The tndustry Standard Operating 
Systems CP/MB6* MS DOS? UCSD p-sysren® 
One year warranty on all parts, Runs most of 

| the Software for IBM PC, eg. Lotus 1-2-3% 

| üBasell? Words Star? Mutüplan? PFS9 and 
Thousands more 


DowpuSun 
A 


WE TEST EVERY COMPUTER SYSTEM BEFORE WE SHIP IT! 


PERSONAL 
; COMPUTER 
Ham C --— Special 
F of the 


IBM PC*COMPLETE L LINE 


IBM PC 

64K, Two 320KB Disk Drives, Floppy Disk 
Controller Video Card and High Res 
Monitor $2599.00 


HARD DISK SYSTEM FOR IBM PC 
256K (BM PC® 3460K8 Disk Drive. FOC, 
IOMA Hard Disk WiContoller, Cabinet Con- 
voller & Software, Video Card and Monitor 
$3999.00 


Hard Disk Sub-System for IBM PC By 
TAVA CORP .,... oes es. $1275.00 


LOTUS 1-2-3 SOFTWARE $399 


FLOPPY DISK DRIVES For IBM PC 
ADD-ON DRIVE FOR PC Jr.^.. CALL 


TANDON 
TM-100-2 DYDD CALL 
SLIMLINE 320KB $229.00 


(714) 


ANCHISE | 


14841 ARMITRONG, IRVINE, CA 92714 


HEADOQUARTERZITELEX: 181àà7 —ANSWER BACK: COMPFDEHACK IRIN 


SHARP PORTABLE 
A Portable IBM PC Compatible Light Weight 
Computer With 1286K CPU Liquid Crystal 
Display 8 linesxBO, Keyboard, 12BK Bubble 
$1995.00 
With Built-in 80 Column Thermal Printer 
$2395.00 


INTRODUCING APPRICOT 

A handsome Computer and almost totally 
compatble with iBM PC. includes 256K 
Memory Two Disk Drives and Montor A 
Complete System with $1250 worth of 
Software $2999.00 


AST RESEARCH 
IO Plus-Paraliel & Seriat Port, Ciock 
Calendar W/Bat back-up. Superdrive. 
l $199.00 
Combo Plus—256K, Paratel & Senal Port, Clock 
Calendar WiBat back-up. Superdrive. 
Superspaol $450.00 
Mega Plus—512K, Parallel & Serial Port, Clock 
Calendar W/Bat back-up $999.00 
QUADRAM 
Quad Board - 256K, Parallel Port, Serial 
VO Clock Calendar with battery backup 


$450.00 
512K Ram with Serial VO $799.00 
CONOGRAPHIC 
Color Card $995.00 
HERCULES GRAPHICS CARD 
This card gives you 720x350 
graphics $499.00 
BIG BLUE ; $479.00 
MAYNARD SANDSTAR SERIES 
Multifunction Card $95.00 
Floppy Disk Controller $225.00 
Memory Card $189.00 
HAYES MICROCOMPUTER 
PRODUCTS 
Micromodem 300 baud $299.95 
Smartmodem 1200 baud $529.95 


TENIS nce ee AE fua 
*ODASE 4 4 2 mR iram ol 
mS VENE Lem? Nadeniana. of ions 

am nagar pf Macon fENIVODIE zl he 


QUIRIES WELCOME 


fd tread teatieynade cy 


PROOUCTS AMI? PRICES MO" AVAL AME 
AT ALL ATOWES 


PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE 
ALL RETURNED MERCH ANDE 


SUBJECT TO A 20% REETOCKING FEE. 
ADD 10% FOR NET TERMS 
PRICES GOOD IN U.S. ONLY. 


PRICES REFLECTED IN THIS 
SECTION ARE LOWER THAN FRANCHISE STORES. 


PRINTERS 

OKIDATA 

B2A $429.00 
83A $699.00 
84AP parallel $999.00 
S4AS serial $1099.00 
92A i $525.00 
93A $899.00 
Datsywriter Daisywheel 

Printer $117 5.00 
SPINWRITER -n 

7710-1 $2095 3510 $1495 
7715-1 $2295 3515 $1495 
7730-1 $2095 3530 $1695 
7720-1 $2695 3550 $1995 
7725- $2695 PCBOZ3A $ 595 
MONITORS 

AMDEK 

300A $199.00 hi $349.00 
300G $169.00 I. $699.00 
3IQA . $199.00 M $399.00 
iv " $1199.00 


PRINCETON GRAPHICS SYSTEMS 
High Res. Color $499 


APPLE Ile a 1 
Computer System Controller, Two Disk Drives, 
Monitor . Ca . $1699 


ROMAR Il Apple compatibie Computer 
WZ-Card Controller. Two Disk Drnves and a 
Mormor for 31195.00 


BROTHER, TAVA, NEC, TANDON, 


SHUGART. AND OTHER MFGR. PRO- 
DUCTS AVAILABLE! 


HIGH TECHNOLOGY * LOW PRICES 


CALL FOR STORE 
LOCATION 


THE UNIQUE FRANCHISING 
CONCEPT WITH THE 
FOLLOWING FEATURES: 


PRIVATE LABEL PRODUCTS 
WITH NO ROYALTIES, 
DISCOUNT PRICES, FULL 
SERVICE & SUPPORT, 
COURTESY AND MORE. 


Circle 89 on Inquiry card. 


ALL FLOPPIES REPAIRED QUICKLY AT LOW COST 


Software Recelved 


popping popcorn. You're 
often treated to slapstick car- 
toons. For Il, II Plus, and Ile; 
floppy disk, $34.95. Broder- 
bund Software Inc., 1938 
Fourth St., San Rafael, CA 
94901. 


Spell Perfect, a spelling-cor- 
rection program that detects 
misspelled words. Reduce 
proofreading to a one-step 
process with easy prompts, a 
word count, a dictionary you 
create, and displays of words 
that are spelled similarly. For 
Il, II Plus, and Ile; floppy 
disk, $89.95. LJK Enterprises 
Inc., 7852 Big Bend Bivd., St, 
Louis, MO 63119. 


Unit Professional, a library 
unit to be used with pro- 
gramming in Pascal. You can 
solve some of the simpler 
problems of formatting and 
error checking on input and 
output before you code it. 
Screens and their fields are 


user-defined. For Il Plus and 
Ile; floppy disk, $39. D & L 
Professional Micro-comput- 
ing, 1201 Lincoln Ave., New 
Castle, IN 47362. 


Wizardry—Legacy of Llylga- 
myn, a three-dimensional 
fantasy and adventure game. 
This is the third scenario in 
the Wizardry series in which 
you are one of the descen- 
dants of the heroes of the 
Knight of Diamonds. As 
such, you are to seek the 
dragon Lkbreth and regain 
the mystical orb to balance 
nature's upheavals. For II, II 
Plus, Ile, and III; floppy disk, 
$39.95. SirTech Software Inc., 
6 Main St., Ogdensburg, NY 
13669. 


Wordworx, two educational 
word games for all ages. 
Myspellery is a vocabulary 
builder in which you decade 
mystery words using as few 
clues as you can, Sentence 


Maker challenges your abil- 
ity to invent grammatically 
correct sentences given a 
string of five letters. You can 
add your own myspelleries to 
challenge other players. For I] 
Plus and Ile; floppy disk, 
$34.95. Reston Publishing 
Co., 11480 Sunset Hills Rd., 
Reston, VA 22090. 


Atari 


Capture The Flag, a two- 
player game for all ages. [n a 
split-screen display, the in- 
vader must exit the three-di- 
mensional labyrinth through 
one of two doors to reach the 
flag. If the defender touches 
you it will prevent you from 
capturing the flag. Adjusted 
tempo in music reflects ac- 
tion. For 800/1200; floppy 
disk, $39.95. Sirius Software 


Inc., 10364 Rockingham Dr., 
Sacramento, CA 95827. 


Moviemaker, an interactive 
sequential-animation pack- 
age in which you are a movie 
director. You devise the ac- 
tion, set the scene, and create 
actors, and the program plays 
back the completed com- 
puter-generated movie. For 
800/1200; floppy disk, $60. 
Reston Publishing Co., T1480 
Sunset Hills Rd., Reston, VÀ 
22090. 


Nightraiders, a space-war 
game. You have joined the 
Nightraiders corps to rescue 
Earth from tyranny, Destroy 
the enemy's military strength 
and cross the battlefield to 
attack the base. As you fly 
over enemy territory you en- 
counter targets such as a 
tank, bridge, radar tower, 
missile, train cars, and more. 
For 800/1200; floppy disk, 
$29.95, Datamost Inc., 8943 


The best career move 


It's free. It'S confidential. 


Today's technical career market changes fast. 

But now there's a way to keep up with it. This 
new key to career opportunity is your personal 
computer. And the cost is nothing but a phone call. 

Just call CLEO. That stands for Cornputer Listings 
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of Employment Opportunities. 

CLEO responds to your commands. You specify 
what job categories, companies, or geographic loca- 
tions interest you. CLEO calls up the appropriate ads 
right on your screen. At every step, you're guided by 
explicit online instructions. 

Daily updates keep CLEO job listings current. 


OCO o o a aaa a ES 


Fullbright Ave., Chatsworth, 
CA 91311-2750. 


Popeye, an arcade-type 
game, As Popeye, you must 
catch all of Olive's hearts, 
notes, and cries for help 
before they hit the water and 
sink, Eat spinach for strength 
but beware of Brutus, the Sea 
Hag, and vultures. Levels of 
difficulty increase. For 400/ 
800/1200; cartridge, 540. 
Parker Brothers, 50 Dunham 
Rd., Beverly, MA 01915. 


The Return of Heracles, a 
Greek mythology adventure 
game. When you become a 
Greek hero or heroine, Zeus 
will assign 12 tasks but will 
not offer any clues as to how 
to do them. The Oracle of 
Delphi has the advice you 
seek, but it's not free. For 
800/1200; floppy disk, $32.95. 
Quality Software, Suite 105, 
6660 Reseda Blvd., Reseda, 
CA 91335. 


CP/M 


Co-Sort, a sort-and-merge 
utility program. With this 
program you can sart small 
data sets using a fast algo- 
rithm without transferring 
files. It allows for fixed- or 
variable-length records, all 
data types, and provides 
many keys in any direction. 
Floppy disk, $200. Informa- 
tion Resources, Box W, Man- 
hasset, NY 11030. 


List-master, an information- 
management utility program 
for CP/M 2.2-based systems. 
You can keep track of lists in- 
cluding 30,000 data items, 
each with 252 characters. It 
includes a full-screen editor 
for data entry sort and 
criteria-select procedures, 
and integrates with BASIC 
programs. Floppy disk, 
$149.95, Palace Software, RD 
#1, Box 331, Moundsville, 
WV 26041. 


Magikey, a keyboard-en- 
hancement program for ver- 
sion 2.2-based systems. This 
program lets you define and 
assign a string of characters 
to any key. Features include 
built-in batch-processing 
capabilities, console and 
printer FO redirection, and 
extensive string-editing op- 
tions. Floppy disk, $100. Pro 
Microsystems, 16609 Sage- 
wood Lane, Poway, CA 
92064. 


Plotpro, a set of three Micro- 
soft BASIC programs that 
make scientific applications 
graphs on any 80- or 132-col- 
umn printer, Protemp creates 
templates of the physical ap- 
pearance of any graph. Pro- 
quick controls plotting and 
printing of infinite-length 
graphs. Plotpro creates linear 
and logarithmic plots and 
can plot multiple functions 
on the same graph. Floppy 


disk, $49.95. BV Engineering, 


POB 3351, Riverside, CA 
925]9. 


Commodore 


Music Tutor, a set of six pro- 
grams that teach beginning 
music students the basic 
elements of music. 

include bass- and treble-clef 
notes, rhythms, symbols, 
music terms, and a review 
game. For the 64; cassette, 
$30. MKI Software, 15295 
Oceana, Allen Park, MI 
48101. 


Portfolio Manager, a stack- 
market analysis program to 
assist in personal invest- 
ments and financial manage- 
ment. Files let you create and 
update as many as 70 stocks 
based on current market 
quotes. You can thus spot 


* 


P 


WU. "UR 


LEs : 
A e 


Lv LM Ez "ra 


the keyboa 


L UE 
x | 
T 
ian 


Fà ae m T A RC 
ig alas | E a L 
La e LR. vue ww, Š 1 
on 4 zw tel ee T 
"Hae 


No ee yet ToS 


Ten k 


A 


; 
j 


i 
44 
y 
t 
A 


-x 
T a 
r 
a ` 
LJ 
- + 
~w s 


V 


' ^b r 
à 
TIN: 


3 s A - 
ME 
sip X 
+ . 


LS 


" 
MAR 
ARA 


You can even apply for positions right from your 
own terminal. For a detailed job search, or just an 
idea of what's available, CLEO is waiting for your 
call today. With today's opportunities. 


CLEO access: (415) 482-1550 (408) 294-2000 


(213) 618-8800 
Circia 55 on inquiry card. 


(714) 476-8800 


(619) 224-8800 


lof your person 


| 2 UR 
E 


! k 
rd 


computer. 


300 BAUD, full duplex, standard ASCII code. 
Access assistance: (213) 618-1525 


CLEC 


Computer Listings of Employment Oppariusties place your ad on CLEO. 
An electronic publishing activity of The Copley Press, inc. 
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Recruitment advertisers — 
call (213) 618-0200 collect 
to find out how you can 


Software Recelved 


trends for buying and selling. 
For 64 and VIC-20; floppy 
disk and cassette, $29.95. 
Basic Byte Inc., POB 924, 
Southfield, M] 48037-0924, 


Spectrum-64, a fast Fourier 
transform-analysis program 
for use in college junior to 
graduate-leve] calculus 
classes. This program finds 
the frequency spectrum or 
inverse for waveform or data 
analysis when you enter a 
signal or data sample. Ap- 
plications include signal- 
spectral content, filter design 
and response, antenna-radia- 
tion patterns, convolution in- 
tegrals, and a variety of other 
technical uses. For the 64; 
floppy disk and cassette, 
$79.95; $59.95 with proof of 
student or teacher status. 
Red-Shift Software, POB 
45488, Seattle, WA 98145- 
0488. 


Zeppelin Rescue, an arcade- 
type game. Your mission as 
the pilot of a blimp is to 
rescue hundreds of people 
stranded in a hazardous en- 
vironment while keeping 
watch on your gas gauge and 
avoiding obstacles, Choose 
from five cityscapes and four 
levels of difficulty. Requires a 
joystick. For the 64; floppy 
disk, $24.95. Computer Soft- 
ware Associates Inc., The 
Silk Mill, 44 Oak St., Newton 
Upper Falls, MA 02164. 


Heath/Zenith 


Disarm.Com, an artificial-in- 
telligence puzzle program. 
Using extensive graphics, a 
robot that learns additional 
command words through 
analysis is told how to disarm 
a bomb by remote control. 
For the H/Z-89; floppy disk, 
$35. Friendliware, POB 21206, 
Lansing, MI 48909, 


Slabs.Com, a graphic adap- 
tation of Towers of Hanoi. Try 
to rearrange the slabs in a 
minimum number of moves. 
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For the H/Z-89; floppy disk, 
$15. Friendliware (see ad- 


dress above). 


FL) Soft, a graphics and 
printing program that helps 
you modify Zenith's interac- 
tive business graphics pack- 
age to provide printing of 
graphs and pie charts. It’s 
written in assembly language 
with a source code for cus- 
tomized modification. For the 
H/Z-100; floppy disk, $19.95. 
FLJ Software Co., POB 3293, 
Hialeah, FL 33013. 


IBM 
Personal Computer 


Acme Linear Optimization, 
a mathematical-formulation 
program that allocates 
limited amounts of resources 
to different projects to mini- 
mize costs and maximize 
profits. Only a basic knowl- 
edge of algebra is needed to 
operate for planning in busi- 
ness, marketing, engineer- 
ing, and the environment. 
Floppy disk, $150. Acme 
Computer Co., 532 Northeast 
83rd St., Seattle, WA 98115, 


Enchanter, an mteractive- 
prose fantasy game (see de- 
scription under Apple). Flap- 
py disk, $49.95. Infocom Inc., 
55 Wheeler St., Cambridge, 
MA 02138. 


The Exterminator, a BASIC- 
programming tool. This pro- 
gram uses labels instead of 
line numbers and lets you 
write a type of control state- 
ment. You can write pro- 
grams in several different 
files and combine them in 
any order you select. Floppy 
disk, $49. Micromedia, POB 
33071, Northglenn, CO 
80233. 


dB/RA, a dBASE II utility 
package. This array program 
permits the creation of a 
group of related data with a 
similar format, provides stor- 
age of over 65,000 memory 


variables, and allows access 
to data from up to 12 files 
simultaneously. Floppy disk, 
$200. Gryphon Microprod- 
ucts, POB 6543, Silver 
Spring, MD 20906. 


Harvard Project Manager, a 
project-planning and man- 
agement program. This pro- 
gram aids in analysis, plan- 
ning, and scheduling proj- 
ects by determining which 
parts of the project are critica! 
to the total project time. It 
also helps to efficiently 
sthedule tasks at minimum 
cost while still meeting dead- 
lines. Floppy disk, $395, Har- 
vard Software Inc., Software 
Park, Harvard, MA (1451. 


Investment Tax Analyst, a 
user-friendly series of Visi- 
calc templates for accoun- 
tants, stockbrokers, financial 
planners, and individual in- 
vestors to analyze the tax im- 
plications of different invest- 
ment strategies. This pro- 
gram can determine the total 
tax cost and effects of invest- 
ments up to six years, bath 
before and after investments 
have been made. Floppy 
disk, $150. John Wiley & 
Sons, 605 Third Ave., New 
York, NY 10158. 


Least Squares Curve Fitter 
(LSF), a curve-fitting method 
package. This program is 
used to derive a relationship 
between sets of variables by 
collecting, storing, and re- 
trieving large amounts of 
data for applications that in- 
clude such fields as politics, 
mathematics, engineering, 
and finance. The three types 
of curves generated are 
linear, quadratic, and cubic. 
Floppy disk, $39.95. Prentice- 
Hall inc., Rt. 9W, Englewood 
Cliffs, NJ 07632. 


PC Life, a game centered on 
a simulation of a cell's life- 
cycle. Create a world with a 
life pattern for all singte-cell 
beings to follow on the grid 
of your screen. Cells produce 


colorful kaleidoscopic-type 
patterns as they grow and 
die. Floppy disk, $24.95, PC- 
Ware, Department BMS1, 
POB 3125, Gaithersburg, MD 
20878. 


Planfin, an accounting pro- 
gram designed to forecast, 
budget, and figure dis- 
counted cash-flow for your 
business needs. It is menu 
driven and allows you to 
change values in areas such 
as production and sales, pric- 
ing, financing, inflation, 
foreign-exchange move- 
ments, and more. Floppy 
disk, $195. Business Software 
Pty. Ltd., 10 Help St., Chats- 
wood, New South Wales 
2067, Australia. 


Plotpro, a set of three Micro- 
soft BASIC programs (see de- 
scription under CP/M). Flop- 
py disk, $49.95, BV Engineer- 
ing, POB 3351, Riverside, CA 
92519. 


Professional Tax Plan, a tax- 
planning program for such 
professionals as accountants, 
attorneys, trust officers, and 
insurance agents, This pro- 
gram lets you index tax years 
for 1985 and after. It offers 
ten-year averaging, capital- 
gain deduction, self-employ- 
ment tax, taxable unemploy- 
ment compensation, medical 
expenses, credit limitations, 
and other features. Floppy 
disks, 5350. Aardvark/ 
McGraw-Hill, 1020 North 
Broadway, Milwaukee, WI 
53202. 


Prafin, a financial-analysis 
program. You can financially 
evaluate your investments in- 
cluding irreversible capital- 
gain projects. This menu- 
driven program lets you ask 
“What if..." questions. You 
can produce business- 
oriented forecasts, budgets, 
discounted cash flows, and 
returns on investments. Flop- 
py disk, $295. Business Soft- 
ware Pty. Ltd. (see address 
above). 


ja i we 


twor of aut horized service centers 
teady for speedy repair on your six- 
end-user warranty. 

Just think of it: everything you want in a 
letter-quality printer...anywhere you want it. 
Only $599. 


Transtar 


P.O. Box C-96975, Bellevue, Washington 98009 


M ma "- 


Circle 362 on Inquiry card. 


Software Recelved 


Mr, Quartermaster, a menu- 
driven inventory-control sys- 
tem for businesses and in- 
stitutions. This program lets 
you print reports for inven- 
tory, reordering, and usage 
listings. You can update stock 
and inventory items plus 
maintain comprehensive files 
with add, change, or delete. 
Floppy disk, $120. RJL Sys- 
tems, 106 New Haven Ave., 
Milford, CT 06460. 


1983 Tax Preparer, a program 
for professional, computer- 
automated preparation and 
filing of 1983 tax returns. It 
also keeps individual tax 
records throughout the year. 
Features include preprinted 
1040 forms, instant access, a 
disk library, client-billing let- 
ter for professionals, and 
foolproof error recovery. 
Floppy disk, $250. Howard 
Software Services, Suite 310, 
8008 Girard Ave., La Jolla, 
CA 92037. 


Real Analyzer, a real estate 
program. You can analyze 
both income and home prap- 
erty over 5 years. This pro- 
gram will help you decide 
when it's best to buy, sell, ex- 
Change, or refinance amy 
property by projecting cash 
flow and profitability before 
and after taxes. Floppy disk, 
$195. Real-Comp Inc., POB 
1263, Cupertino, CA 95015. 


RIP, a real estate investment 
package. This set of 12 
Visicalc templates helps in 
time-consuming calcula- 
tions. The analysis template 
will perform a detailed 8-year 
analysis on property by com- 
parison of investment alter- 
natives. Floppy disk, $29.95. 
Tom Ciulik, 3011 Bunker Hill 
Circle, Marietta, GA 30062. 


Sailing, a sailing-adventure 
simulation game. You must 
sail your boat through the 
Caribbean Sea in a race 


against time to rescue swim- 
mers trapped in the Bermuda 
Triangle. Beware of the creep- 
ing mist, gravitational vor- 
tices, storms, and other ob- 
stacles. Floppy disk, $34.95. 
Accupipe Corp., 222 West 
Lancaster Ave., Paoli, PA 
19301. 


Supercale 3, an electronic 
spreadsheet with integrated 
graphics and data- and text- 
Management capabilities. It 
is geared toward professional 
managers who need to solve 
financial and numerical anal- 
yses. You can create line and 
bar graphs and pie and 
exploded-pie charts. Floppy 
disk, $395. Sorcim Corp., 
2310 Lundy Ave., San Jose, 
CA 95131. 


Triple Brain Trust, a ques- 
tíon-and-answer game for all 
ages. After a question is cor- 
rectly answered, the player 
places an X or an O on a tic- 


tac-toe grid. Categories in- 
clude word recognition, basic 
reading, geography, movies, 
and general sports trivia. 
Floppy disk, $39.95. Reston 
Publishing Co., 11480 Sunset 
Hills Rd., Reston, VA 22090. 


TRS-80 


The BASIC Answer, a text- 
processing utility program. 
BASIC programmers can 
construct code in a structured 
manner. It uses labels instead 
of line numbers and supports 
variable names of up to 14 
significant alphanumeric 
characters. For the Model 4; 
floppy disk, $69. Logical Sys- 
tems Inc., 8970 North 55th 
St., POB 23956, Milwaukee, 
WI 53223. 


Games for the II (vol. 2), 
three arcade-type pames. In 
Palestine, you pilot your 
fighter to destroy the enemy. 


You can 
now order 


University Microfilms International, 
in cooperation with publishers 

of this journal, offers a highly con- 
venient Article Reprint Service. 
Single articles or complete issues 
can now be obtained in their 
original size (up to 8v» x 11 inches). 


For more information please com- 
plete and mail the coupon below. 


ARTICLE REPRINT 


article 

reprints 
om o * | ————— 
publication Barrens 


Article Reprint Service 
300 North Zeeb Road 
Ann Arbor, Michigan 48106 


SERVICE 


University Microfilms International 


[TYES! | would like to know more about the Article Reprint 
Service. Please send me full details on how | can order. 


C Please include catalogue of available titles. 
Name. — — —  — . — Title 
Institution/Company 

Department 
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An Analog and Digital I/O board for your IBM PC at just $295!" 
Who does Molinari think he is? 
Ho ho ho. 


Don't laugh. We're not kidding. Data Transla- 
tion is practically giving away a new single board 
plug-in that brings complete analog and digital VO 
capabilities to your IBM Personal Computer. 

Ordered in lots of 500 or more, you can enjoy 
fuli data acquisition capability for as little as $295. 
And smaller unit orders also qualify for considerable 
savings. .. one unit is only $495. 

But what would you expect from an innovator 
like Data Translation? Whether you're working in 
laboratory research or industrial process control, 
our latest board can give you measurement and con- 
trol capabilities at tremendous savings. 

The DT2808 includes 16-channel 10-bit A/D, 
2-channe] 8-bit D/A, 16 lines of digital UO, a program- 
mable clock and direct memory access capability. 
And all of these functions are supported by PCLAB," 
our BASIC callable subroutine library running under 
PC DOS." 

A comprehensive user manual with many 
programming examples will get your application up 


This easy to use, easy to program board is highly reliable, 
and of course, fully backed by Data Translation's service and 


Support team. 
| The new DT2808. The lowest cost 
Te IT data acquisition for your IBM PC. And 
16 Lines 2-channets | just one in a long line of software : 
= : compatible analog I/O boards offered "C | 


by the industry leader. Ms = | 
Data Translation. - | 

Yes Virginia, there is a Santa dit 
Claus. He's president of Data — atis. j 
Translation. 


For more information, 
| | call one of our elves. 
The DT2808 ia the lowest cost data acquisition board (617) 481-3 700. Data Translation provides a full 
for the IBM PC. it includes A/D, D/A, digital VO, clock family of analog and digital 1/0 
and DMA on a aes board for $2951 in OEM quantity. boards with software support 
*500 pcs., $495: quantity one for the IBM PC. 


World Headquarters: Data Translation, Inc., 100 Locke Dr., Mariboro, MA 01752 (617) 481-3700 Tix 95] 646. 

pronn. _ ILU mee Translation, Ltd., 430 Bath Rd., Slough, Berkshire SLI GAB England (06286) 3412 Tiz 849 B62. 
n Cana 

(BM PC, IBM Personal Computer and PC DOS are registered tradamarks ol IBM. PCLAG is a trademark of Data Transialian, Imc. 


Circle 105 on Inquiry card. 


IT'S SIMPLE... ..... 
CALL & SAVE MONEY! 


+ 1-800-841-0860 * 


DIRECT MARKETING COMPUTERS AND 
EQUIPMENT TO SAVE YOU MONEY! 


SINCE 1978 


TRS-80 
COMPUTERS 
° PURE RADIO SHACK EQUIPMENT ° 


uP 70 


TO AND 
MORE 


DISCOUNT 
***CALL FOR PRICES*** 
ON COMPLETE LINE 
PRINTERS AND EQUIPMENT 


EBD conana 
RB ROBOT 


WE SELL IBM 
P.C. COMPATIBLES 


Since 1978 


a PIONEER IN DIRECT TO 
CONSUMER SALES OF MICRO 
COMPUTERS AND ELECTRONICS 

® NAME BRAND PRODUCTS 

e LARGE INVENTORIES 

a NEXT DAY SHIFMENT ON 
MOST PRODUCTS 

FREE UPON REQUEST 

à DISCOUNT PRICE LST AND 
INFORMATION KIT 

a COPY OF MFR'S WARRANTY 

* PRICES AND PRODUCTS ARE 
SUBJECT TO CHANGE Calro, 31728 
WITHOUT NOTICE (912) 377-7120 
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Software Received 


In Ape Escape, you climb 
through the jungle to save 
Alvin Ape. And in Saucers, 
you help Andorians exter- 
minate eight types of pests. 
For Models II, 12, and 16; 
floppy disk, $29.95. Mary- 
land Modei II Games, 3304 
Carlton Ave., Temple Hills, 
MD 20748. 


Kaleidophone, a program- 
mable color-organ/video- 
music system. Create an un- 
limited variety of color dis- 
plays that change in time 
with the music. You can play 
this like a video instrument 
or operate it from built-in dis- 
plays. For the Color Com- 
puter; cassette, $20. New 
Salem Research, West Main 
5t., New Salem, MA 01355. 


LS-FED II (File Editor), an 
all-purpose file and disk 
editor. This utility program 
displays a 256-byte sector of 
a file in both ASCII and hexa- 
decimal notation, Any byte of 
a displayed sector can be 
modified and you have 
several options for movement 
through the sectors. For the 
Model 4: floppy disk, $49. 
Logical Systems Inc. {see 
address above). 


LS-FM (File Manager), a util- 
ity program for file manage- 
ment. It lets you display, kill, 
move, remove, and copy 
files. Wildcard characters can 
be used to purge a disk, and 
files can be copied to more 
than one disk drive simuita- 
neously. For the Model 4: 
floppy disk, $49. Logical Sys- 
tems Inc. (see address 


above). 


LS-Heip Generator, a utility 
program for use with LDOS 
Help that lets you create your 
own help files for use with 
LDOS. The Help Generator 
takes a text file and changes 
it into a data file that can be 
accessed with LDOS Help. 
For the Model 4: floppy disk, 
$49. Logical Systems Inc. (see 


address above). 


LS-LDOS Help, a screen- 
oriented utility program that 
displays information about 
LDOS. Simply type HELP 
and a keyword to obtain in- 
formation on LDOS or 
LBASIC commands. For 
Models I, IIl, and 4: floppy 
disk, $29. Logical Systems 
Inc. (see address above). 


LS-Help Text Source, ASCH 
text files covering LDOS and 
LBASIC commands. The files 
may be incorporated into the 
LDOS Help utility or ap- 
pended to create your own 
help files. For Models I, III, 
and 4; floppy disk, $29. Logi- 
ca] Systems Inc. (see address 
above). 


LS-Technical Help, ASCII 
text files covering assembly- 
language programming with 
LDOS. The four files contain 
a description of the Z80 mne- 
monic functions, flag set/ 
reset information, and op 
codes. For use with two disk 
drives and LDOS Help. For 
the Mode) 4; floppy disk, 
$39. Logical Systems Inc. (see 
address above). 


Plotpro, a set of three Micro- 
soft BASIC programs (see de- 
scription under CP/M). For 
Models I, IIT, and 4; floppy 
disk, $49.95, BV Engineering, 
POB 3351, Riverside, CA 
92519. 


Pro-Cess, a menu-driven, 
machine-language program 
that provides maintenance 
for CMD- or CIM-type load- 
module files. It allows file ap- 
pending, mapping, sorting, 
packing, offsetting, and par- 
titioned data-set member ex- 
traction. You can reorganize 
large, inefficiently generated 
load modules. For the Madel 


4; floppy disk, $40. Misosys, 


POB 4848, Alexandria, VA 
22303. 


Smal-LDOS 51,3, a disk 
operating system based on a 
subset of LDOS. It features 
many of the filters and utili- 


Micramint. Supporting the varied projects that appear in Steve Ciarcia's 
monthly article in BYTE Magazine, "Ciarcia's Circuit Cellar. " Offering a wide 
range of computers and peripherals designed to meet the exacting demands of 
the hobbyist as well as worldwide corporate clients. 


The Micromint 
Collection 


—TERM-MITE ST 


SMART TERMINAL BOARD 


As leafed in Carcias Circuit Cellar 
RTTE Magarine, Jaquary 4 February 1934 


AM yiu need to buid a Smart Video Terminal equiva- 


lent to the types advertcsed for $1,000 OQ of mare ir à 


Term-Mae ST circa road Tanned or parse hey- 


oad, vibo momia and power supply 


t Uses brand new Nal'l Sern N54554 Termanai 
e 24 unes by BO characters, 25th reverse-ndeo 
saus 


© Upper & lowercase Line (block) graphics. 


a Srgargie sync ot cumposte video outpul Se Test. 


Term-Mtie ST Video Displey Tarmiral Board 


28 BASIC SYSTEM 
CONTROLLER NEW!!! 


AS feahwed in Clarcias Circuit Citar. 
BYTE Magazine, July & Augvat 1541 
The 25 Basic System Controber e an updated version 


COMING SOON! 
FORTH LANGUAGE VERSION 
OF THE 28 


With the new Z8 with nn board AK FORTH you can 
proram oh apoed conire (unciíng na Mei elope 
hiph evel Fanguage commanda. Perlect lor dala 
reduci. prpoess comei and hegh speed control 
appecaMs 
BLC?0 ZEF FORTH Microprocessor chip .. 5150. 
BECH ZRF FORTH System Controfier 
(This board ix a BCCTI with a BCC2E 
inctatled) 

Acsembled 4 Tested , S¢parweeees +e ee en 


28 CROSS ASSEMBLERS 


From Micra Resiumpe 
HM FC. APPLE, 65a? Spilems Sri 


| MICRO D-CAM 


| #256 » 128 diptal mage 


DIGITAL TV CAMERA 


P — 


As leatured in Ciarcia x Cirevil Cellar 

BYTE Magazine. September & October 1982 

GIVE YOUR CONPUTER THE DIMENSION GF SIGHT 
e inierpiets. eohances and siores anages 

sensor 

* Plugs baanga tor the IEM-PC APPLE Ile of e 


BCC?2 Assemtied à Texled .. £M, ol our BCC The hat boen TT a Sofware veludes uifües (e alo exposure, 
BCCE Compbete K dde cd eo RÀ VP rt Nido eorr cnn o STB | "usine gena een amp and rage 
| and cudes a ny BASIC nerpree up to GK Dyes | TRS-R0 Mode 1, (M, Nerthate t N Ere P 
of RAM and EPROM, one R5-232C sarii port wrih CPA? 28 oe — à e | , 4 loot edensin cabia- 


MPX-16 MICROCOMPUTER 


swichable haud rues and two parale paris. BASIC 


tamea assembly manu, and software on 
tse 


IBM PC COMPATIBLE arn epa, aed le | 
So habbo baiiia Z0 FIVE SLOT MOTHER BOARD Beitia ndo" 
EPROM prog i start Add- [ DENG APPLE N Assembied A esied , ,., — 29 

ton 28 penpherai boards nohdememon exu | "agam iam ZADAS Spt weh mamam — | popu APPLE Complete h lo 2M 


xin senal and parale VO, real ime clock, an AD 
Converter and an EPROM programmer 

a Uses Zilog ZB single chup microprocessor 

* Data and address buses avaiabie lor 124K memory, 
9 Can be batlery operated 

e Cross assemblers for various computers. 

SCCTI Assembled & Tested 


e Conkans Iwe sinis complain wdd pin connectors 
MHI Assembled & Tesied, . , | raja- SD9. 


TRIPLE VOLTAGE 
POWER SUPPLIES 


+W & 300 ma, + — 12V i 25 ma 


300 BAUD ANSWER! 


ORIGINATE MODEM KIT 


Z8 MEMORY. 1/0 EXPANSION. Birlinn d ERRARE 
CASSETTE INTERFACE S elm P diis dies | a pns a iare Ca 


As featured on ihe cover of BYTE Magazine. Alsa UPSO4 Complete Kil ee sans oe, Sg | SE Mapane, March 1983 
sumi Cli Circuit Caller Novembar, | $ fes ol adasianai RAM ie EPROM : 7. | Metomeis tates 900 Baud Modem Ka st crys 
December 1892 4 January 1983 a Cassone miert -=a pea controlled. uses Me T) 145290532 1, conians past 


The Computer With A Spi Persanahty 


— Use it as an BM PC took alike thal duectiy boots 
PC DOS 1.) and accepts all expansion boards 


designed lor the BM PC 
—Use 4 as à powerful 8088 semis board 


tompulor 
fot af your OEM applications. Just add sensi ter 


minal, Du drive and power supply Dinsctiy boots 
GP'H-B6 


e Saftware real (me clock 
| EGCÓd wik RAM Assembled à Tested... 
BCCI wB RAM Astembled b Tested .... 


;. S150. 
180. 


78 EPROM PROGRAMMER 


SPEECH SYNTHESIZERS 


MICROVOX TEXT-TO-SPEECH 
SYNTHESIZER 


25 parts and requires no cairabon OF adjustrmiems 
Use wilh acoustic coupler or in teg connect mods 
WDH Complete KW as shown, . . S8. 
re nome Connect Mode . 8. 
ACT) Acoustic Coupler Kit 70. 


E-Z COLOR GRAPHIC 
INTERFACE WITH SPRITES 


442441277» '4na-)ó 


vieni me coi d e Trans! BASIC or Assembly Language application 
or budge Asa asa wave soldered | programs trom RAM to 2716 or 2732 EPROM m 
board thal contains ati componens less ICs, as an e Comes wiih programing & ullity routines on wie ite mae 
— iia EPROM. | EZDI Ascomblad & Tested .. ........ NEN. 
Sysem e Requires BCCUS ZB Expansion Board for operalion E272 Cemalele Vi 125 
E BCCO? Assermbied & Tested " "n $145. ‘hee TA*Preke4* RM 
moddicalions " NER GC AY As featured in Ciartit's Circuit Collar @ Allows the use of a gie mondar or TV sel 
© BH PC bus compatti d egansa skas 28 ANALOG TO DIGITAL p o ——— € au, | Ziv Astarblad & Tasted wraps Fior $200 
& Cofional Intel 8047 math coprocessor CONVERTER Qualty Iext-Lo-speecti synines;zer Ihat i arly eter- —_—-. 
a 256K byes on board memory = — laced to any compuier, modern. AG-2326 serial 
a Lip to one megabyte ol system a ses Analog Devices 7581 IC. B-rhannel fib or parallel oulput device and provides speech o! EZ? Kreti LOGO wall documentation ....... S88 
& Up (o GAK bytes of system thn Keli s pieng rapati ene " unboirevable clarity Animalian Sa lar EZ Cohr Piae - 
CER SMC pei ef SGU hrhited vocabula é Draw with Sontes kyste oF 
PEOR jue p wuss aa pam dvo e MDA A t eie Sones ro your own BASIC op 
Sateen interrupts "m @ GR tex-t0-speech algartihm Mimalies Software oc os 
MP Cheat Board Asses € RB ASCII dharactor sei sechgritien and acho. S100 £:Z Color Graphics Board 
UL MM ,, pw. NE | wRSZEC and parati Quipul @ With sound generator À jysuck mestan 
DEM 100 quantity price . .. prm ""M Z8 SERIAL EXPANSION BOAAD LN -— Senet, dites 
wa essnee 1,400, | 0 Adds admona RS-222C and opte-reolald 20 ma ns a a idbnd —eÓ— we 
gine ln ol A VA— : © On board audio amphfier & power Supply MICROMINT INC. 561 Willow Avenue, 
Complete KM ol Ca w/255K RAM ,....... 595. | € Comes with irsngs of ample sonal VD routines 9 X-ünX-Off tandshalonq Cedarhurst, NY 11516 
Mx Ns Unpopuiated (sarr) PC Board... — 39. | CGR Asemblea & Tes... $160. | reu kn wia TK puter "Sc." zya. | TO Order: Call Toll Free 1-800-645-3479 
MPX- 16 Switching Power Supply ....... 300. dá $16.00 for 3K butler option. For information Call: 1-516-374-6793 
AORN ZS 16K MEMORY EXPANSION Í VOTRAX co ois pHoneric | i 
TM 100-7 Double Sided Dena} i 
F^ Seandra A 200 SPEECH SYNTHESIZER IC 
IBM PC Keyboard inlartace Adapter ,, 100. gr chile UM met RAM er — — 
Shipping & handling additions! on a EPROM, tà your Z6 System ControMér m arty The 55-01 A Speers ayniresqer i a completely seif- 
MPX-M onderr multiple corked wur stre descg that gensticiby syn- 


* Accepts 2015, 8118, 2716, or 2732 memory types 
@ Four 16K cards may be installed on [he Z8 System 


NES CO Pio Speech ol unbsimáe] Vocabulary 


Used «^ aor Microyüa ind Daan- lee 


BUFE S betes 

EP Ob a PLADA d vrina - Greg the Tota! memory to 64K — P NM) 

TÉ a imara d 769 BCC Assembled & Tested w SK RAM |... S20. TO osos G2, BE 
BCCI Astembied & Tested w6K RAM ,, 155. 1000 l a>: 29.8. 
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Software Nocolwee 


ties of the original systern. 
For Models I and Wi]; floppy 
disk, $59. Logical Systems 
Inc. (see address above). 


Student Grade System, a stu- 
dent-average teacher's aid 
program. Teachers can keep 
track of students using num- 
bers or letter grades, easily 
add or delete names, and 
print a student's progress 
during a term. For the Model 
IIl; floppy disk, $75. Tinker 
Techniques, 435 Greenway 
Ave., Trenton, NJ 08618. 


Z Graph, a graphics-editor 
package in machine-lan- 
guage. Construct screen 
images using the computer's 
block-graphics capabilities. 
You can automatically gener- 
ate [ines, circles, and rec- 
tangles, or save any image 
generated from other pro- 
grams. For Models I and IIT; 
floppy disk, $50. Misosys 
(see address above). 


Timex/Sinclair 1000 


AC and DC Circuit Analysis, 
two electronic-andlysis pro- 
grams. You can compute 
general numerical solutions 
to electrical circuits contain- 
ing 12 nodes and 25 branches 


of resistors or controlled 
sources. The program also 
displays node and branch 
voltages, currents, and 
powers. Cassette, $15.95. 
Computer Heroes, 1961 
Dunn Rd., East Liverpool, 
OH 43920. 


1983 Tax Return Helper, a 
1983 incame tax calculation 
program. A set of five pro- 
grams automatically cor- 
relates, updates lines, and 
checks errors when you enter 
information for Form 1040 
and Schedules A, B, C, D, 
and E. Cassette, $14. K Soft, 
845 Wellner Rd., Naperville, 
TL 60540. 


RPNZL Programming Sys- 
tem, a set of four programs 
that provides the speed and 
control needed in BASIC pro- 
gramming. It includes a 3000- 
bit-per-second tape system, a 
full-screen text editor, com- 
piler, sampler, linker, and 
other features. Cassettes, 
$29.95. The Golden Stair, 
141A Dore St., San Francisco, 
CA 94103. 


Other Computers 


Cape Cod Golf, a graphics- 
simulation game. You control 


the swing and make shots 
with a joystick on a 9-hole 
golf course. Try to par the 
course while avoiding trees, 
sand traps, and water 
hazards. Ideal for both avid 
golfers and nongolfers. For 
the Texas Instruments 99/4A; 
cassette, $14.95. Harry P. 
Richard, 18 Fruitwood Dr., 
Burnt Hills, NY 12027. 


Plotpro, a set of three Micro- 
soft BASIC programs (see de- 
scription under CP/M). For 
Victor computers using MS- 
DOS; floppy disk, $49.95. BV 
Engineering, POB 3351, 
Riverside, CA 92519. 


Supercomp-Twenty, an elec- 
tronic spreadsheet for finan- 
cial modeling and decision- 
support applications. This 
program is designed to be 
used in a distributed network 
so that models can be moved 
between different computers. 
You can also import data to 
a graphics or word-process- 
ing package. For the Digital 
Equipment Corporation 
(DEC) Professional 350; flop- 
py disk, $395. Access Tech- 
nology Inc., 6 Pleasant St., 
South Natick, MA 01760. m 


This is a list of software packages that have been recelved by 
BYTE Publications during the past month. The list is correct to 
the best of our knowledge, but it is not meant to be a full de- 
scription of the product or the forms in which the product is 
available, In particular, some packages may be sold for several 
machines or jn both cassette and floppy-disk format; rhe prod- 
uct listed here is the version received by BYTE Publications. 
This is an all-inclusive list that makes no comment on the 
quality or usefulness of the software listed. We regret that we 
cannot review every software package we receive. Instead, 
this list is meant to be a monthly acknowledgment of these 
packages and the companies that sent them. All software re- 
celved is considered to be on loan to BYTE and is returned to 
the manufacturer after a set period of time. Companies send- 
ing software packages should be sure to include the list price 
of the packages and (where appropriate) the alternate forms 


in which they are available. 


NOT ONLY ANOTHER TECHNOLOGICAL BREAK THROUGH 


BUT ALSO EASY TO USE AND TO INSTALL. 


Modems are the most impartrant device 
used to link (wo products Tagelher 
ireugh ordinary Lelephong lines at 


link two high speed devices logelher 
with having absolulely NO knowledge 
of computers of communications in 


| mies mpari The INCOMM STARCOM. à 
3001200 bes Auto Dial, Auto Answer. 
Auto Log On modem was introduced to 


general. Anybody can install and 
operate the STARCOM Family in a few 
minutes 


e STARCOM is a 300/1200 bps Aulo Dial/Auta Log On/Auto Answer Modem. 

* OSCOM ts a 100/1200 bps Auto Dial/Auto Log On/Auto Answer with Osborne 
(TM) Computer Soliware (Included) modem, 

* COMSOFT is a communication software package. 

* OEM MODEM BOARD 15 also available for custom inslallation 


DEALER INQUIRIES 
INVITED 
(312) 459-8881 
or 1-800-323-2666 


INCOMM 


115 N. WOLF RD. WHEELING, IL 60090 


FREE $150.00 value subscrip- 
tion to Official Airlines Guide 
with purchase of each Starcom 
or Oscom. Get immediate electronic 
access to alrline fare and schedule 
info. OAG Electronic Edition can save 
you at4east 30% on most btisiness 
trips and could save you thotsands 
of dollars annually! 


SO COMPACT: 
Only !!3 a 6 x 7's. 15 Ibs. 
Fits in your coal pocket! 
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February 1984 


February-April 

Courses from Integrated 
Computer Systems, various 
sites throughout the U.S. 
"Implementing Local Area 
Networks" and “Computer 
Network Design and Proto- 
cols" are two of the courses 
to be presented. For course 
information, contact Ruth 
Dordick, Integrated Com- 
puter Systems, 6305 Arizona 
Place, POB 45405, Los 
Angeles, CA 90045, (213) 
417-B888, 


February-April 

Courses in C Language and 
Unix, varíous sites through- 
out the U.S. Three five-day 
courses are offered: "C Pro- 
gramming Workshop,” "Ad- 
vanced C Topics Seminar" 
and “Unix Workshop.” For 
complete details, contact Joan 
Hall, Plum Hall Inc., 1 
Spruce Aye., Cardiff, NJ 
08232, (609) 927-3770. 


February-july 

Reliability and Maintain- 
ability Engineering Insti- 
tutes and Short Courses, 
various sites throughout the 
U.S. A few of the programs 
to be offered are "Reliability 
Engineering, Testing, and 
Maintainability Engineering" 
and "The Tenth Annual Re- 
liability Testing Institute.” For 
a complete schedule, contact 
Dr. Dimitri Kececioglu, Col- 
lege of Engineering, Aero- 
space and Mechanical Engi- 
neering Department, Univer- 
sity of Arizona, Tucson, AZ 
85721, (602) 621-2495. 


Februsry-August 

Conferences and Expositions 
from the Society of Manu- 
facturing Engineers, various 
sites throughout the L.S. and 
around the world. More than 
25 conferences and exposi- 
tions are scheduled. For a 
calendar, contact the Public 


Relations Department, Soci- 
ety of Manufacturing Engi- 
neers, One SME Dr, POB 
930, Dearborn, MI 48121, 
(313) 271-0777. 


February 13-16 

Kuwait info '84, Internation- 
al Exhibition Center, Kuwait 
City, Kuwait. Exhibits in this 
third annual event will en- 
compass a broad range of in- 
formation businesses, includ- 
ing data and word process- 
ing, communications, office 
automation, micrographics, 
security systems, and en- 
vironmental control systems. 
[nformation is available from 
Carol Purdey, Intermarket 
Network Corp., Suite 203 
1110 Vermont Ave. NW, 
Washington, DC 20005, (202) 
822-9127, 


February M-15 

The First Annual Automated 
Manufacturing Systems 
Conference: A Market As- 
sessment, Inn of Westchester, 
White Plains, N'Y. For infor- 
mation, contact Carol Sap- 
chin, Frost & Sullivan Inc., 
106 Fulton St., New York, NY 
10038, (212) 233-1080. 


February 14-16 

The Twelfth Annual ACM 
Computer Science Confer- 
ence, Franklin Plaza Hotel, 
Philadelphia, PA. Papers, 
panel sessions, and abstracts 
will address the central 
themes of “Factory of the 
Future,” “Coping with Small 
Computers," and "Social and 
Ethical Implications of Corn- 
puters.” Exhibits will feature 
over 50 computer and in- 
structional materials. Par- 
ticulars are available from the 
Association for Computing 
Machinery, 1133 Avenue of 
the Americas, New York, NY 
10036, (212) 265-6300. 


February 15-16 

Intermountain Telecommu- 
nications Show, Expomart, 
Salt Lake City UT. This 


show, cosponsored by Jon 
Taylor & Company and the 
Utah Telecommunications 
Management Association, 
will focus on the latest devel- 
opments in voice- and data- 
communications equipment 
and services. For informa- 
tion, contact Jon Taylor & 
Co., POB 356, Salt Lake City, 
UT 84110, (801) 298-3100. 


February 17 

Computer-aided Manufac- 
ture for Semiconductor Fab- 
rication Applications, Palo 
Alta, CA. This intensive 
short course, sponsored by 
Continuing Education in 
Engineering and the College 
of Engineering of the Univer- 
sity of California in Berkeley, 
will survey CAM trends. Ad- 
vanced registration is re- 
quired due to limited enroll- 
ment. The fee is $215. For in- 
formation, contact Continu- 
ing Education in Engineer- 
ing, University of California 
Extension, 2223 Fulton St., 
Berkeley, CA 94720, (415) 
642-4151. 


February 17-19 

Computer Expo ‘84, Expo 
Centre, Orlando, FL. This 
show will feature more than 
100 demonstrations of micro- 
computer hardware and soft- 
ware. Attendees can partici- 
pate in a wide range of semi- 
nars and hands-on work- 
shops. For details, contact 
Laurel Netzer, POB 3435, 


Longwood, FL 32/50, (305) 
862-6917, 


February 18-22 

Euroshop 84, Fairgrounds, 
Dusseldorf, West Germany. 
This international trade fair 
will feature more than 600 ex- 
hibitors fom 20 countries 
and will be supplemented by 
workshops exploring various 
facets of the merchandising 
business. For show details, 
contact Dusseldorf Trade 
Shows, 500 Fifth Ave., New 
York, NY 10110, (212) 8407744. 


For information on trave] and 
arrangements, contact the 
Housing Division at (800) 
221-3302; in New York, (212) 
971-1934, 


February 20-22 

The 1984 Office Automation 
Conference (OAC '84), Con- 
vention Center, Los Angeles, 
CA. The theme of this con- 
ference is “Office Automa- 
tion and You.” For the first 
time, an executive-only pro- 
gram will be offered. Further 
information is available from 
the American Federation of 
Information Processing Soci- 
eties Inc., 1899 Preston White 
Dr., Reston, VÀ 22091, (703) 
620-8926. For details on the 
Executive Program, contact 
John J. Connell, Office Tech- 
nology Research Group, POB 
65, Pasadena, CA 91102, 


February 20-23 

Arabian Productivity Ad- 
vancement Using Comput- 
ers/Graphics, APAC ‘84, 
Inter-Continental Hotel, 
Riyadh, Saudi Arabia. This is 
the first international con- 
ference and exposition on 
computer graphics to be held 
in Saudi Arabia, Industry 
and government representa- 
tives from Middle Eastern 
and Western nations will at- 
tend. For information, con- 
tact APAC ‘84 Conference 
Director, World Computer 
Graphics Association Inc., 
Suite 399, 2033 M St. NW, 
Washington, DC 20036, (202) 
775-9556, 


February 21 

High-resolution Litho- 
graphy, Palo Alto, CA. This 
intensive short course, spon- 
sored by Continuing Educa- 
tion in Engineering and the 
College of Engineering of the 
University of California in 
Berkeley, will focus on ad- 
vances in electron-beam 
lithography, optical litho- 
graphy tools, and more. Ad- 
vanced registration is re- 
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quired due to limited enroll- 
ment. The fee is $215. For in- 
formation, contact Continu- 
ing Education in Engineer- 
ing, University of California 
Extension, 2223 Fulton St., 
Berkeley CA 94720, (415) 
642-4151. 


February 21-23 
Softcon, Superdome, New 
Orleans, LA. This interna- 
tional software conference 
and trade fair is designed for 
retailers, independent sales 
Organizations, consultants, 
government agencies, educa- 
tional institutions, and pro- 
fessional software develop- 
ers. Registration is $15, For in- 
formation, contact Northeast 
Expositions, 822 Boylston St., 
Chestnut Hill, MA 02167, 
(800) 841-7000; in Massachu- 
setts, (617) 739-2000. 


February 22-24 

Fundamentals of Finance 
and Accounting Using a Mi- 
crocomputer, New York City. 
This three-day seminar is 
sponsored by the Data Pro- 
cessing Institute of the New 
York University School of 
Continuing Education. lt will 
cover microcomputer appli- 
cations for effective decision 
making and controlling busi- 
ness requirements. Previous 
computer knowledge is not 
required. The fee for the 
course is $695. For details, 
contact the NYU School of 
Continuing Education Semi- 
nar Center, 575 Madison 
Ave., New York, NY 10022, 
(212) 748-5094. 


February 22-24 

Pick Spectrum '84, MGM 
Grand Hotel, Reno, NV. This 
business-computer forum, 
designed for people in com- 
puter education and the tech- 
nical or manufacturing paths, 
will feature a wide array of 
demonstrations and exhibits. 
Seminars will be available on 
Pick implementations, net- 
working, magnetic tape 
media, and voice response 
and recognition. The fee is 
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$350. To register, contact In- 
ternational Database Man- 
agement Association Inc. 
Suite 210, 940 Appaloosa 
Rd., San Diego, CA 92131, 
(619) 578-3152. 


February 22—28 

Imprinta 84, Fairgrounds, 
Dusseldorf, West Germany. 
This international congress 
and exhibition will feature 
techniques and services in 
print communication and its 
alternatives. For details, con- 
tact Dusseldorf Trade Shows, 
500 Fifth Ave., New York, NY 
10110, (212) 840-7744. 


February 23-24 

Computers in Construction, 
Orlando, FL. This seminar is 
designed to assist construc- 
Hon contractors and con- 
struction management firms 
in acquiring computer sys- 
tems. The fee is $425 per 
registrant. More details are 
available from CIP Informa- 
tion Services inc., 1105-F 
Spring St, Silver 5pring, 
MD 20910, (301) 589-7933. 


February 23-26 

Technology, Entertainment, 
Design Communications 
Conference, Conference Cen- 
ter, Manterey, CA. Audio and 
visual presentations docu- 
menting technological ad- 
vances and their usage in 
communications processes 
will be presented at this con- 
ference. Registration fees are 
$475. Contact Judi Skalsky, 
T. E. D. Communications 
Conference, 635 Westbourne 
Dr., Los Angeles, CA 90069, 
(213) 854-6307. 


February 25-26 

Computers & Reading/Learn- 
ing Difficulties, Hilton, San 
Francisco, CA. This second 
annual conference is de- 
signed for those people who 
use computers in the reading 
and language arts, and for 
overcoming learning disabil- 
ities. Interested persons may 
request brochures from Edu- 
cational Computer Confer- 


ences, Department N, 1070 
Crows Nest Way, Richmond, 


CA 94803. 


February 25-26 

The Computer Supermarket 
Personal Computer Show, 
County Fairgrounds, San 
Mateo, CA. Retailers, manu- 
facturers, and distributors 
will offer savings on a wide 
variety of personal com- 
puters, software, and acces- 
sories for hobby, business, 
and home uses. For exhibitor 
and show information, con- 
tact Microshows, POB 4323, 
Foster City, CA 94404, (415) 
571-8041. 


February 27-28 

Software Tools for Distrib- 
uted Support Systems, 
Westin Hotel at Copley Place, 
Boston, MA. This confer- 
ence, targeted at managers 
and professionals, will fea- 
ture in-depth demonstrations 
and discussions by leading 
software vendors. For details, 
contact Dr. Warren Briggs, 
The Software Tools Confer- 
ence, Suffolk University, 
Beacon Hill, Boston, MA 
02114, (617) 723-4700. 


February 27-29 

Fundamentals of Finance 
and Accounting Using a 
Microcomputer, Chicago, IL. 
For details, see February 
22-24. 


February 24-29 

Micro Technology & Audit- 
ing, Westin Peachtree Plaza, 
Atlanta, GA. This intensive 
conference provides an up- 
date on state-of-the-art tech- 
nology, controls, security, 
and auditability of microcom- 
puter systems. Topics to be 
presented include a Unix sys- 
tem tutorial, recovery man- 
agement for microcomputers, 
encryption, the Pick operat- 
ing system, and the portable 
audit office. For details, con- 
tact MIS Training Institute 
Inc., 4 Brewster Rd, Framing- 
ham, MA 01701, (617) 
879-7999, 


February 27-March 2 
MICAD ‘84, Paris, France. 


An exhibition associated with 
the MICAD biennial confer- 
ence will be held for the first 
time. This event also marks 
the tenth anniversary of 
MICADO, the French Com- 
puter Graphics Association. 
MICAD will provide an op- 
portunity for manufacturers 
of computer graphics hard- 
ware and software to make 
contact with the rapidly 
growing French computer- 
graphics market. For infor- 
mation, contact Caby Smith, 
World Computer Graphics 
Association Inc., Suite 399, 
2033 M St. NW, Washington, 
DC 20036, (202) 775-9556. In 
Europe, contact MICADO, 
ZIRST, Chemin de Pre Carre, 
38240 Meylan, France; tel: 
(76) 90-31-90; Telex: 980 882 F. 


February 27-March 2 

Welcome to the World of Per- 
sonal Computing, Fort Lav- 
derdale, FL. This workshop 
serves as a comprehensive 
introduction to the uses of 
microcomputer technology 
in business, industry, and 
government. Six modules, 
ranging from user productiv- 
ity to software reliability, are 
on the agenda. For further in- 
formation, contact Keston 
Associates, 11317 Old Club 
Rd., Rockville, MD 20852, 
(301) 8817666. 


February 28-29 

The Twelfth Annual Mid- 
west Digital Equipment Ex- 
hibit and Seminar, Thunder- 
bird Motel, Minneapolis, 
MN. More than 100 manufac- 
burers of computer terminals, 
data-communications equip- 
ment, peripherals, data-ac- 
quisition systems, and digital 
test instruments will display 
their products. Admission to 
both the exhibits and semi- 
nars is free of charge. For 
more details, contact Coun- 
tryman Associates Co., 1821 
University Aye, St. Paul, 
MN 55104, (612) 645-9151. 


February 28-March 1 

The Annual Computer Fair 
of the Computer Society of 
Bermuda, Princess Hotel, 
Southampton, Bermuda. 
The theme for this event is 
“Bermuda—The International 
Offshore Software Mart.” 
Seminars, demonstrations, 
presentations, and vendor 
exhibits will highlight this 
show, For full details, contact 
James H. Young Jr, Com- 
puter Society of Bermuda, 
POB 1479, Hamilton 5, Ber- 
muda, (B09) 295-7111. 


February 28-March 1 
COMPCON Spring '84, San 
Francisco, CA. For details, 
contact the [IEEE Computer 
Society, POB 639, Silver 
Spring, MD 20901, (301) 
589-8142. 


February 28-March 2 

The Air Force Conference on 
Technology in Training and 
Education, School of Health 


Care Sciences, Sheppard Air 
Force Base, TX. This confer- 
ence will explore technology 
in aerospace applications, 
technical training, and edu- 
cation, with emphasis on 
current developments in the 
Department of Defense. Top- 
ics of discussion include 
computer-generated simula- 
tions and training aids and 
innovative uses of interactive 
videodiscs. For information, 
contact Captain Jim Camp- 
bell, SHCS/USAF/MSSA, 
SAFB Wichita Falls, TX 76311, 
(817) 851-6461. 


March 1984 


March 1-2 

The Microcompuler Jungle: 
[mpact on Health Care, Kan- 
sas City, KS. This course is 
designed to broaden the 
knowledge base for novice, 
intermediate, and advanced 


small system users who work 
in health-care fields. The fee 
is $90 for physicians, nurses, 
therapists, and administra- 
tors; $45 for student/resi- 
dents. For details, contact Jan 
Johnston, Office of Continu- 
ing Education, University of 
Kansas Medical Center, 39th 
and Rainbow, Kansas City, 
KS 66103, (913) 588-4480. 


March 6-8 

Professional Development 
Week '84 (P.D.W. '84), Holi- 
day Inn, Ottawa, Ontario, 
Canada. The theme of this 
event sponsored by the Data 
Processing Institttte is "Tech- 
nology—Solution or Prob- 
lem" Held in conjunction 
with Interchange ‘84, both 
events will cover various 
government electronic data 
processing applications and 
systems. For information, 
contact the Data Processing 
Institute, Box 2458, Station D, 
Ottawa, Ontario KIP 5W6, 


Canada, or call Carol Halikas 
at (613) 992-3333, 


March 8-9 

Computers in Construction, 
San Diego, CA. For details, 
see February 23-24. 


March 8-10 

The Role of the Microcom- 
puter in Education IV, Ar- 
lington Park Hilton, Arling- 
ton Heights, IL. In-depth 
seminars and sessions cover- 
ing a wide range of educa- 
tional topics make up this 
conference, Further informa- 
tion is available from Rick 
Nelson, Micro-ldeas, 1335 
North Waukegan Rd., Glen- 
view, IL 60025, (312) 998-5065. 


March 12-M 

Auditing and Controlling 
Microcomputers, Houston, 
TX. This seminar reviews the 
technology behind micro- 
computers and shows how 
they can be used by an audi- 


From Computer Plus to YOU... 


PLUS after PLUS after PLUS 


NRZ DIGITAL DATA RECORDER 


FEATURES: 


4800 BAUD data rale (3" per 

second) 1 ERROR in 10* BITS + 
RHS-232 or TTL interlace — NO | 
EXTERNAL INTERFACE REQUIRED 

» ASYNCHRONOUS COMMUNICA- 
TIONS STANDARD “HANDSHAK- 
ING" » SPEED STABILITY — LONG 
TERM +.1% * COMPATIBLE with 
DC-3 » Works with CERTIFIED DATA 
or high quality FeO AUDIO TAPES * 
OPTIONS: 115v ac, 220v ac, 12v ac. Es Ww 
Stand alone; Rack-mountable; 9800 EP. 


BAUD: Buflered Version CoCo Drive 0 532€ 
Coco Orive 11245 


See 
Modaj lv 16K $8459 
Model V ek 
2Unk k V5237 51597 


Color Computer it 46K £4A8 
wok Ert foshe 1245 


Made 100 ar 1579 
Model 100 24K 1835 


DWF110 $429 


BIG SAVINGS ON A FULL COMPLEMENT OF RADIO SHACK COMPUTER PRODUCTS 
PRINTERS Mesi 00i Dey 2 Eus 

Mcd doa fre 1 ise 

Tremary aid On MIR 

Punaey hee Eee. MIN 1A 


We, 

CORB) carie | 
Cone Legere (410 A qu 
Bom uot 


The PD-1 SERIES DIGITAL DATA RECORDER continues to sat new 
NRZ INDUSTRY STANDARDS. Its tachometer feedback LC stabiliz- 
ed motor circuit and heavy duty drive mechanism provide STABILI- 
TY, ACCURACY and RELIABILITY. You get LESS BIT DROP-OUT 
when capturing crucial information at HIGHER DATA TRANSFER 
RATES, ,. at a MUCH LOWER COST. $335.00 


USED IN: 

e PROCESS CONTROL * POINTOF-SALE + TELEPHONE SWITCH 
LOGGING (Call Activity and Station Message Detail) « DIAGNOSTIC 
SUPPORT (local/remote) * HARD DISC BACKUP (for personal or 
small computer systems) * Many Other Applications 


Eseane 2855488 B 


CALL TOLL FREE 
1-800-343-8124 


e LOWEST POSHALE PRICES 
© EST POXSINE MERRANTY 
* KNOWLEDGEABLE SALES STAPF 


* An intelligent, buffered version of this device is also available. 


2890 ME 


236 Lackland Drive 
Middlesex, N.J. 08846 


TO ORDER, DIAL: — 
(201) 356-9200 CC asd 
Littleton, MA 01460 SINCE 1975 


IN. MASSACHUSETTS CALL 15171 434-1193 


* TMELY DELIVERY 
» SHO CONVENMENCE 


== 8 Se 
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YOU CAN'T 
FIGHT STATIC 
SITTING DOWN. 


Static electricity exists everywhere in an office 
environment—it's not just confined to a few square 
feet around a CRT. And when you consider that some- 
one casuaily walking past a terminal can generate 
enough charges to trigger a major malfunction, 
i's clear that a small anti-static mat is hopelessty 
ineffective in protecting sensitive computers. 

The solution is Staticide& Unlike bulky mats, 
which can be unwelcome in a smartly-decorated 
office setting, Staticide provides an invisible barrier 
against static —a shield that remains in effect for up to 
six months with a single application. And while mats 
can cost hundreds, a quart of Staticide is only a few 
dollars. What's more, now you could wipe out static 
and dust attraction on CRT screens and keyboards 
with new Staticide® Wipes ™. 

Staticide from ACL, When 
you compare it against anti- 
static mats, the results will ; 
floor you. ba 


Gtaticide 


by ACL Incorporated 


1980 East Devon Ave. 
AL Elk Grove Vilage, iL 80007 
(312) 981-9212, TELEX: 4330251 


We offer no static 
to our customers. 
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tor for practice management 
or as a tool in an audit en- 
gagement. For a course out- 
line, contact Miriam Hoyt, 
MIS Training Institute Inc., 4 
Brewster Rd., Framingham, 
MA 01701, (617) 879-7999. 


March 12-15 

Interface ‘84, Convention 
Center, Las Vegas, NV. For 
details on this twelfth annual 
data communications/infor- 
mation-processing confer- 
ence and exposition, contact 
the Interface Group Inc., 300 
First Ave., Needham, MA 
02194, (800) 325-3330; in Mas- 
sachusetts, (617) 449-6600, 


March 13 

NorWesCon-84, Red Lion Inn 
Convention Center, Bellevue, 
WA. The theme of this ninth 
annual Pacific Northwest in- 
dustrial electronics trade 
show is "Discover Solutions 
in Technology.” Almost 50 
manufacturers wil! present 
exhibits, demonstrations, 
and seminars of original 
equipment manufacturing 
and end-user products for 
the industrial electranics 
marketplace. Admission is 
free for all members of the in- 
dustry. For information, call 
the sponsor Almac Elec- 
tronics Corp., 14360 South- 
east Eastgate Way, Bellevue, 
WA 98007, (206) 643-9992. 


March 13-15 

CIMCOM, Convention Cen- 
ter, Washington, DC. The 
Computer-integrated Manu- 
facturing and Communica- 
tions (CIMCOM) conference 
and exposition is sponsored 
by the Computer and Auto- 
mated Systems Association 
of the Society of Manufactur- 
ing Engineers (CASA/SME). 
It will focus on software de- 
velopment and applications, 
beginning with manufactur- 
ing planning and continuing 
through the manufacturing- 
control pracesses. For infor- 
maiton, contact CASA/SME, 
One SME Dr, POB 930, 


Dearborn, MI 48121, (313) 
271-1500, ext. 521. 


March 13-15 

Micro/SET 84: Microcom- 
puter Expo for Scientific, 
Engineering, and Technol- 
ogy, Engineering Society of 
Detroit, MI. Papers empha- 
sizing microcomputer appli- 
cations in research, design, 
engineering, and manufac- 
turing will be presented. 
Complementing the confer- 
ence program will be dis- 
plays of scientific, engineer- 
ing, and technical microcom- 
puter hardware and soft- 
ware. For more information, 
write to the Conference Man- 
ager, Engineering Society of 
Detroit, 100 Farnsworth, 
Detroit, M1 48202. 


March 13-15 

Optical Storage of Docu- 
ments and Images, Biltmore 
Hotel, Los Angeles, CA. Top- 
ics to be covered are read- 
write and read-only storage 
of analog and digital informa- 
tion including office docu- 
ments, engineering draw- 
ings, and parts catalogs. The 
fee is $695 for the first person 
from an organization and 
$595 for each additional at- 
tendee. For more informa- 
tion, contact Technology Op- 
portunity Conference, POB 
14817, San Francisco, CA 
94114-0817, (415) 626-1133, 


March 15-16 

Technology Outlook, the 
Wisconsin Center, Madison, 
WI. This seminar, conducted 
by the University of Wiscon- 
sin—Extension Engineering 
and Applied Science Pro- 
gram, is for industrial ex- 
ecutives seeking an under- 
standing of telecommunica- 
tions, automation, computer 
advances, and genetics, The 
fee is $475. For information, 
contact the University of Wis- 
consin—Extension, Depart- 
ment of Engineering and Ap- 
plied Science, 432 North 
Lake St., Madison, WI 53706, 
(608) 262-3748. 


March 18-22 

Saudicomputer ‘84—The 
Business Computer Show, 
al-Dhiafa Exhibition Centre, 
Riyadh, Saudi Arabia. For in- 
formation, contact Philip Jen- 
kinson, Saudicomputer ‘84, 
Overseas Exhibition Services 
Ltd., 11 Manchester Square, 
London WIM 5AB, England; 
tel: 01-486 1951; Telex: 24591 
Montex G. 


March 19-2] 

Material Characterization 
Techniques for Integrated 
Circuit Processing, San 
Mateo, CA. This three-day 
course is designed to ac- 
quaint participants with cur- 
rent techniques for inte- 
grated-circuit development, 
process monitoring, and 
failure analysis. The course 
fee is $450 for lectures only or 
$695 for the third-day lab ses- 
sion. For information, contact 
Continuing Education in 
Engineering, University of 
California Extension, 2223 
Fulton St, Berkeley, CA 
94720, (415) 642-4151. 


March 19-22 

Automated Manufacturing 
Conference and Exhibition 
(AMBA), Textile Hall, Green- 
ville, SC. The latest auto- 
mated manufacturing tech- 
nologies. will be the focus of 
this combination exhibition 
and seminar. Representatives 
from more than 200 firms are 
expected. Complete details 
about the conference can be 
obtained from the AMB4 
Registration Control Center, 
POB 5616, Station B, Green- 
ville, SC 29606, (803) 242-3170, 
ext. 260. Details about the ex- 
hibition are available from 
AMS4, POB 5823, Greenville, 
SC 29606, (803) 233-2562. 


March 19-22 

The Eighth Annual Federal 
Office Systems Expo (FOSE 
'94), Convention Center, 
Washington, DC. The theme 
for this year’s expo is “Reali- 
ties of Integration: Technolo- 
gies, Applications, Human 


Resources" More than 60 
conference sessions and 1200 
exhibits are planned. Ad- 
dress inquiries to Jacqueline 
Voigt, National Trade Pro- 
ductions, 9418 Annapolis 
Rd., Lanham, MD 20706, 
(800) 638-8510; in Maryland, 
(301) 459-8383. 


March 22-23 

Computers in Construction, 
New York, NY. For details, 
see February 23-24. 


March 22-25 

The Ninth West Coast Com- 
puter Faire, Civic Auditorium 
and Brooks Hall, San Fran- 
cisco, CA. This is one of the 
year's largest computer 
shows. For information, con- 
tact the Computer Faire Inc., 
Suite 201, 181 Wells Ave., 
Newton, MA 02159, (617) 
965-8350. 


March 23 

The 1984 Computer Law In- 
stitute, Cleveland, OH. This 
event, sponsored by the Bar 
Association of Greater Cleve- 
land, will cover current legal 
and tax issues that affect the 
computer industry. For de- 
tails, contact Carole Falcone, 
Mall Building, Cleveland, 
OH 4411, (216) 696-3525. 


March 26-28 

The Seventh International 
Conference on Software En- 
gineering, Orlando, FL. This 
conference seeks to evaluate 
what has been learned from 
the past and to provide direc- 
tions for future investigations 
in software engineering. Its 
theme is "Fifteen Years of 
Software Engineering: Re- 
sults and Futures.” A soít- 
ware tools fair will be held 
concurrently, Contact the 
IEEE Computer Society, POB 
639, Silver Spring, MD 20901, 
(301) 589-3386. 


March 26-29 

Personal Computer Interfac- 
ing and Scientific Instru- 
ment Automation, Blacks- 
burg, VA. These hands-on 
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The most powerful UNIX™-compatible 
operating system available for the IBM PC™, 
IBM XT™ and compatibles. 


Now you can have the multi-user, multitasking 
programming capability of a mainframe on a 
microcomputer. The UNIX-compatible environ- 
ment of COHERENT™ lets you take C code 
developed using UNIX V7 system utilities and 
compile and run it on the IBM PC, IBM XT 
and Corona. 


COHERENT S highly-optimized kernel lets you 
| access over 145 different commands including a 
| C-compiler, a text-formatter and LEX and 
YACC. Extensive hard disk and memory card 
support is available now. By the time this ad 
appears more devices and more IBM PC 
compatibles will be supported. 
| 
| 


The cost — far less than the cost of similar 
UNIX-based operating systems and when you 
buy COHERENT from NCI you receive all the 
documentation and technical support you need 
to operate it. 


Call or write 


Network Consulting Inc. 
Discovery Park, 
3700 Gilmore Way, Suite 110, 
Burnaby, B.C. Canada V5G 4M1 
(604) 430-3466 


COHERENT is a trade mark of Mark Wilama Co. UNIX is a trade 
mark of Bell Laboratomes. (BM PC and IBM XT are 
trade marks of international Business Machines Corporation 
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workshops, sponsored by 
the Virginia Polytechnic Insti- 
tute and State University, 
provide participants with ex- 
perience in wiring and test- 
ing interfaces on popular 
personal computers. For in- 
formation, contact Dr. Linda 
Leffel, C_E.C., Virginia Tech, 
Biacksburg, VA 24061, (703) 
961-4848. 


March 26-30 

The Sixth NC Industrial 
Automation and Robot Con- 
ference and Exhibition, 
Milan Fair, Milan, Italy. Con- 
trols for automated material 
handling, variable mission 
manufacturing systems, and 
quality control will be fea- 
tured. A concurrent confer- 
ence consisting of 20 sessions 
will be presented. For more 
information, contact the So- 
ciety of Manufacturing Engi- 
neers, One SME Dr., POB 
930, Dearborn, MI 48121, 
(313) 271-0023. 


March 27-25 

Southwest Computer Con- 
ference (SWCC), Myriad 
Convention Center, Oklaho- 
ma City, OK. This seventh 
annual business and indus- 
try conference is aimed at 
management and technical 
personnel. It will feature more 
than 50 seminar presenta- 
tions and 250 exhibits. For 
details, contact E. Z. Million, 
SWCC, POB 950, Norman, 
OK 73070, (405) 329-3660. 


March 28-30 

The Sixth Annual Computer 
Graphics Conference, Doral 
Hotel On-the-Ocean, Miami 
Beach, FL. The theme for this 
conference is "Forecasts and 
Assessments." Further details 
are available from Carol Sap- 
chin, Frost & Sullivan Inc., 
106 Fulton St., New York, NY 
10038, (212) 233-1080. 


March 30-31 
Third Annual Conference on 


INTEX-TALKER” 
TEXT TO SPEECH SYNTHESIZER 


— «| 


A NEW STANDARD 


IN PROFESSIONAL VOICE QUALITY 


The new INTEX-TALKER features professional voice 
vocabulary and automatic inflection control The bui 


ality, unlimited 
-in text-to- 


eripi phoneme algo K hi A ur accurate. INTEX-TALKER can speak or 


ation, 8 K 5 Of user 


m der shen memory are included. A 2.7 K character buffer is 
able for text storage or downloading user pragrams. Other 


features include: 


a å$ inflection levels [automatic or 


manual convo! 


e RS232C and Parallel connectors 


» 6502 Microprocessor 
s Completely self-contained 
D uires no overhead) 


a phoneme access modes » Built in speaker option 
e b baud rates (75-9600) a Available at board level 


o S GCtjuex OF msc 
For Mare i 


in OEM quantuties 


nformation 
Vente or call us at (313) 540-7601 to order or request our product 
brochure. Visa/Master Charge accepted. $345.00 [plus AnD 


intex Micra 
725 S, Adams Rd. - Suite L-B 
Birmingham, Michigan 48011 
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Communication Technol- 
ogy, Joseph Stokes Auditori- 
um, Children's Hospital of 
Philadelphia, PA. This pro- 
gram presents advances in 
technology and treatment al- 
ternatives for physically han- 
dicapped and speech-im- 
paired persons. Speakers, 
equipment demonstrations, 
and workshops are planned. 
The two-day registration fee 
is $95, which includes all 
course materials. If your reg- 
istration request is post- 
marked before March 10, the 
fee is $85. Group rates are of- 
fered. For full particulars, 
contact Joan Bruno, Child- 
ren's Seashore House, 4100 
Atlantic Ave., POB 4111, 
Atlantic City, NJ 08404, (609) 
345-5191, ext. 278. 


March 30-Agnil 1 
The NY Personal Computer 


Show, Exposition Rotunda, 
Madison Square Garden, 
New York City Formerly 


called the Eighty/Apple/PC 
Computer Show, this event 
will feature products and ser- 
vices for all small computer 
systems. Complete show de- 
tails can be obtained from the 
Kengore Corp, POB 13, 
Franklin Park, NJ 08823, (201) 
297-2526. 


April 1984 


April 1-4 

The 1984 EFT Expo, Hyatt 
Regency, Grand Cypress Re- 
sort, Orlando, FL. This an- 
nual convention and exposi- 
tion, sponsored by the Elec- 
tronic Funds Transfer (EFT) 
Association, provides the op- 
portunity to meet with 

leaders and experts in the 

field of automated payments 

systems and services. The fee 
is $495 for EFT members and 

$625 for nonmembers. For 

details, contact the EFT 

Association, Convention 


"CAT.100 COMPUTER” 
The CAT-400 Computer. Some say!ll's ahead ol ifs time, we say ji's justin 
lime, with ifs dual onboard processor 280/6502, the CAT-100 is capone 
of running both Apple I and CPM soffwore. System monitor ROM 
Includes only boot program. Base price includes 64K memory, one disk 
drive and four Apple compotible expansion slots. The CAT-100 has 
optional dual slim-line disk drives, made by quolity famous ALPS of 
Japan. The detachable full ASCII keyboord has standard upper/lower 
case. auto repeat & N key reollever capabilities Standard on fe 
keyboord are eo cursor control keys and a numeric Keypad. Los! 
buf notleas! the display has composite colar or 8/W output wilh six cotor 


graphic display (280 ° 192 tine or 280 * 460 with 4 text lines). Game i/O 
connector and built-in speaker are standard, not oplions. 5o when you 
read this ad callus for a brochure. You won't be Ico late, you'll be just in 


HME. 


PRICE 58500 (keyboard, &4k ond disk drive Included) 


SEI, Inc. 641 Academy Dr., Northbrook, iL 60052 


To order out-of-state call: 1 


1-800-323-1327 


For information & Illinois orders call: 1-312/564-0104 
VISA & MasterCard acceptable - Add 5% tor shipping & handling 
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Coordmator, Suite 800, 1029 
Vermont Ave. NW, Washing- 
ton, DC 20005. 


April 2-4 

Speech Tech—84, St. Moritz 
Hotel, New York City. This 
voice-synthesis and recogni- 
tion applications show covers 
voice input/output as applied 
to computers, telecommuni- 
cations, defense electronics, 
rübotics, education, and aids 
for the handicapped. For in- 
formation, contact Stanley 
Goldstein, Media Dimen- 
sions lnc., 525 East 82nd St., 
New York, NY 10028, (212) 
680-6451. 


April 2-5 

The 1984 Test & Measure- 
ment World Expo, Brooks 
Hall, San Francisco, CA. This 
is the third annual 
Sponsored by Text gnd Mea- 
surement? World, a magazine 
from Interfield Publishing. 
For details, contact Meg 
Bowen, Test & Measurement 
World Expo, 215 Brighton 
Ave., Boston, MA 02134, (617) 
254-1445. 


April 3-5 

Cincinnati Business Show, 
Convention-Exposition Cen- 
ter, Cincinnati, OH. Exhibits 
include automated office 


equipment, computers, com- 
munications, telephone sys- 
tems and equipment, word 
processors, business systems 
and forms, and software and 
computer peripherals. For in- 
formation, contact Weber and 
Associates fne., 10608 Mil- 
ington Court, Cincinnati, 
OH 45242, (513) 791-6303. 


April 3-6 
DEXPO East 84, Bayside Ex- 
position Center, Boston, MA. 
This conference, dedicated to 
professionals who use Digital 
Equipment Corporation 
(DEC) equipment, is spon- 
sored by the national in- 
dependent DEC user group 
of Warwick, Rhode Island. 
Topics to be covered are office 
automation, personal com- 
puters, communications, sec- 
urity and disaster planning, 
education, graphics, technol- 
ogy trends, and other areas 
of interest. Fot information, 
contact Expoconsul Interna- 
tional Inc, 55 Princeton- 
Hightstown Rd., Princeton 
Junction, NJ 08550, (609) 
799-1661. 


April 4-1) 
CeBIT, Hannover, West Ger- 
many. This office-equipment 
and data-processing technol- 
ogy exhibition will bring to- 


gether exhibitors from more 
than 25 countries. For infor- 
mation, contact Hannover 
Fairs Information Center, 
POB 338, Route 22 E, White- 
house, N] 08888, (800) 
526-5978; in New Jersey, (201) 
534-9044. 


April 57 

COMDEX/Winter, Conven- 
tion Center, Los Angeles, 
CA. This conference and ex- 
hibition will feature separate 
hardware and software sec- 
tions on the same exhibit 
floor. For information, con- 
tact The Interface Group Inc., 
300 First Ave., Needham, 
MA 02194, (800) 325-3330; in 
Massachusetts, (617) 449- 
6600. 


April 8-1 
World Retailers Business & 
Equipment Exposition, 


Palais des Congres, Paris, 
France. This exposition is 
sponsored by the National 
Retail Merchants Association 
(NRMA) and runs concur- 
rently with NRMA's Ninth 
World Conference of Re- 
tailers. The exposition is de- 
signed to introduce store 
merchants to new develop- 
ments, equipment, and pro- 
cedures, Admission is free, 
although retail store mer- 


chants must show ticket, For 
complimentary tickets and 
details, write to Dan Soskin, 
NRMA Enterprises, 100 West 
31st St., New York, NY 10001. 


April 9-12 
Intergraphics '84, Sasakawa 
Memorial Hall, Tokyo, Japan. 
This conference and exposi- 
lion is cosponsored by the 
Society of Manufacturing 
Engineers (SME) and the 
World Computer Graphics 
Association (WCGA). It will 
focus on the growing impor- 
tance of computer graphics 
in business and manufactur- 
ing industries. For infor- 
mation, contact James 
McLaughlin, Society of 
Manufacturing Engineers, 
One SME Dr, POB 930, 
Dearborn, MI 48121, (313) 
271-0023. 


Apri H-HM 

The Fourteenth Annual Vir- 
ginia Computer User's Con- 
ference, Sheraton Hotel, 
Blacksburg, VA. This con- 
ference is sponsored by the 
Virginia Tech Student Chap- 
ter of the ACM (Association 
for Computing Machinery) 
and the computer science 
department of Virginia Tech. 
Topics include modeling and 
simulation, STARS and 


a message to our subscribers 


From time to time we make rhe BYTE subscriber list available to other companies who wish to send our sub- 
scribers material about their products. We take great care to screen these companies, choosing only those 

who are reputable, and whose products, services, or information we feel wouid be of interest to you. Direct 
mait is an efficient medium for presenting the latest personal computer goods and services to our subscribers, 
Many BYTE subscribers appreciate this controlied use of our mailing list, and look forward to finding informa- 
tion of interest to them in the mail. Used are our subscribers’ names and addresses only [no other informa- 

tion we may have is ever given]. 
While we believe the distribution of this information is of benefit to our subscribers, we firmly respect the 
wishes of any subscnber who does not want to receive such promotional literature. Should you wish to 
restrict the use of your name, simply send your request to the following address. 


BYTE Publications Inc 
Attn: Circulation Department 
70 Main St 
Peterborough NH 
03458 
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BEST IN 


= PRICE & QUALITY 
Call Now TOLL FREE 


800-368-3404 


(In VA, Call Collect 703-237-8695) 


n VA, Can * TEXAS INSTRUMENTS*GENERAL 35) 
COMM.* ANDERSON JACOBSON?*C. ITOH*QUME * BEEHIVE = 


DATASOUTH*OIABLO*CENTRONICS * NEC * PRENTICE 


INTERTEC SUPERBRAIN Il 
63K DDO' . . . . $1798 
64KQD" ... .., .. $2143 
64K SD" (96TPI) .... . $2689 
“(Includes M: Sot BASIC) 
DYNABYTE B/GBIT ., Call 
CALLAN 16/32 BIT . .. (Call 
PRINTERS | 
NEC 
7710 Ser. ; ~ 3.91899 
7715 É . $1949 
7730 Par. , 1 4 «$1899 
7720 .. « e $2449 
7725 =. cor) 1 $2498 
Sid. Tractor F7x , § 199 
8510 Ara ew, 951364 
nn eee $1394 
. i oe $1390 
3550 (IBM) , $1709 
DATASOUTH DS380  , Cali 
DATASOUTH DS220 Call 
DIABLO 
620-SPI . de ,9 848 
B30-A-102/147 ., $1849 
630ECS. ... .. 52389 
830-H155' .. .. 


, $1694 
“(lor iBM PC, Appla li TRS 
630K104 (KSR) - 


QUME 
Sprinf 11:40-PLUS 


$1288 
Interface  . -9 T6 
Spim 1155 ... -. ..Call 
Sprint 9/45 FP . - $1794 
Smin 38/55 FP . ., .. 52080 
Bi-Dir Forms Tractor .$ 219 


CENTRONICS; 122 Par . $ 689 


351 (emm o TEN 
BarCoda . , S$ 98 
AMPEX 
DBO. .. -= .,9 689 
PHAZE (3270 Ex. Mem) $1589 
BEEHIVE pev 2 
DMS . à Call 
DUM Lon ls orones] . Cali 
DMB3 (Burroughs) Call 
DM3270 (3270 Emulator) Call 
Protocol Converter -~ , . Call 
QUME 
QVT-102 — ,$ 549 
OVT-108 . Call 
C. ITOH 
GIT 18 i. nes . $1289 
CIT 161(64 Colors) .  , Call 
CIT 201 (Graphics for 

TEK 4010/4014) .., - -Call 


y Á . Cures 


Res.) , Call 
TEXAS INSTRUMENTS 
745 Standard  , (91172 
745 Std. (Recondilionead) | , Call 
765 BoiMimy  .... ; Call 
785/787 .. , . ., ,,.Call 
8140 Basic , ., , $1249 
810 P $1438 
820 Package RO $1610 
820 KSA Package. . . Call 
703 Std... ... ..,.... 5 458 
707 KSR , meo -5 549 
850 Tractor Feed . $ 548 


Prentice Star 300 Bd $ 124 
U.S. Rob 


Password AD (212A) 3 347 
US Rob TelPack . $ 69 
Stat Muxes — Call 
Vente 212 4 3E... — ,. Cali 
Pranlice 24/2600 bd, . . Call 
GUME 


Data Trak 5 $ 269 or2lor3 549 
Dala Trak8 $ 519 or2ior$ 999 


| 
| 


BISYNC-3780 E $ 569 
WordStar . - - -$ 278 
DataStar . - . -$ 218 
Mal Merge . . . . .$ 144 
SpeliStar $ 144 
Plango ... . . 8 248 
d Base i a I $ 5 409 
CalcSiar . : 5 119 
SuperSort , © + ee 144 
SuperCale . -$ 144 
InfoStar . . ,$ 279 
inloStar (8") . Special $ 249 
GIS Cobol , ,$ 6B9 
Forms |)... a - 48 HM 
MACRO8O , , -+$ 183 
"C" Compiler, . . .$ 239 
WordStar Professional | 

(WS, SS, MM. 51) $ 399 
AeportStar $ 199 
Siarindex $ 129 
PlanStat . .. , 3 Call 
StarBurst - --Cali 
infoStar Mus ., . .. ..Call 
256K RAM Bd. $2 
256K RAM Bd Full Parity . : A 
BabyBlue ; ‘= 
BabyTex — $6 
Baby Talk 3270 BISYNC $ un 
8" Disk Controller, 


Wa alec make EIA RS 232 or RS 449 coblea te your order, can supply you with 
ribbons, primer stands, print wheels, thimbées for sil printers listed, Plus 
many, many more items. Most items jn stock. CALL NOW, 

Al lams shipped freight collect either motor fanght or UPS unless otherwise spaci- 
iiad. All proas already meiude 3% cash discount, Purchase with ored|| card does nol 


include discount, Virgi residents, add 4% Sales Tar. For fastest delivery 
certified check, money order or bank-wire (rangter Sorry, no C.O.D orders. All 
a ie (Y laciory cartons wtih manulacturers 

warranty (honored at cur depot). Preces subject to v. C 


change withoul notice. 


5eng 


TERMINALS TERRIFIC . 


e § 395 


Terminals Terrific, tne., P.O, Box 216, Merrifield. VÀ 22116 


Phone: 800-368-3404 (in VA, Call Collect 703-237-8695) 
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Japanese fifth-generation 
computers, and microcom- 
puters. For information, con- 
tact Suzanne Nagy or Roger 
Goff, VCUC-14, 562 McBryde 
Hall, Virginia Tech, Blacks- 
burg, VA 24061. 


April 13-15 

The International Personal 
Robotics Congress and Ex- 
position, Convention Center, 
Albuquerque, NM. Interna- 
tional corporations and 
high-technology executives 
can view the latest in robots 
designed to serve personal 
needs, For details, contact Al- 
buquerque Convention and 
Visitors Bureau Inec., POB 
26866, Albuquerque, NM 
87125-6866, (505) 243-3690. 


April 16-18 
Videotex '84, Chicago, IL. 
The focus of this interna- 
tional conference and exhibi- 
tion is commercial applica- 
tions and activities of video- 
tex, For details, contact Sally 
Summers, London Online 
Inc., Suite 1190, 2 Penn Plaza, 
New York, NY 10121, (212) 
279-8890. 


April 12:39 

IPAD II, Marriott Hotel, 
Denver, CO, This is the sec- 
ond national symposium to 
promote a wider awareness 
of the technology surround- 
ing the Integrated Program 
for Aerospace-vehicle Design 
(TPAD). The focus will be on 
advances in distributed data- 
base management tech- 
nology to support integrated 
CAD/CAM requirements, It 
is sponsored by the National 
Aeronautics and Space Ad- 
ministration, the Department 
of the Navy, and the Indus- 
try Technical Advisory Board 
for IPAD. Information is 
avaiable from the IPAD Proj- 
ect Office, Mail Stop 246, 
NASA Langley Research 
Center, Hampton, VA 23665, 
(804) 865-2888. 


April 18-20 
The 1984 Rocky Mountain 
Data Processing Expo & 


Conference, Denver, CO. 
This is the seventh annual 
expo sponsored by the Mile 
High Chapter of the Data 
Processing Management As- 
sociation, Displays will in- 
clude mini- and microcom- 
puters, word processors, 
software, educational ser- 
vices, and network systems. 
It is being held in conjunc- 
tion with the DPMAs Region 
4 conference. For informa- 
tion, contact Industrial Pre- 
sentations West Inc, Suite 
304, 3090 South Jamaica 
Court, Aurora, CO 80014, 
(303) 696-6100. 


April 24-25 
Workspace 84, Muscane 
Center, San Francisco, CA. 
This second annual con- 
ference and exposition, 
sponsored by National Fairs 
Inc, will be devoted to the 
concerns of the automated 
Office. For details, contact 
Charley Yourd, National Fairs 
Inc., 1902 Van Ness Ave., San 
Francisco, CA 94109. 


April 26-28 

Science Park '84, New 
Haven, CT. This microcom- 
puter conference and exposi- 
tion is designed for small- 
business executives. For 
details, contact Science Park 
“#4, Five Science Park, New 
Haven, CT 06511, (203) 
436-3089.9 


In order to gain optimal 
coverage of your organi- 
zation's computer confer- 
ences, seminars, work- 
shops, courses, etc., notice 
should reach our office at 
least three months in ad- 
vance of the date of the 
event. Entries should be 


sent to: Event Queue, 
BYTE Publications, 


POB 
372, Hancock, NH 03449 
Each month we publish 
the current contents of 
the queue for the month 
of the cover date and the 
two following calendar 
months. Thus a given 
event may appear as many 
as three times in this sec- 
tion if it is sent ta us far 
enough in advance. 
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a Take this 
a giant $79.50 


i ‘Handbook for 


only $3.00... 


when you join the Byte Book Club 


You simply agree to buy 3 more books — at handsome 
discounts — within the next 12 months. 


THE McGRAW-HILL COMPUTER HANDBOOK 

Editor in Chief, Harry Helms 

2 30 bip sections give you in-depth answers 

a 992-page mammoth sourcebook includes 
nearly 500 helpful illustrations 


a a staff of well-known contributors share 
the expertise that helped launch the 
dompaiteri rueurEEdR 


It puts the whole spectrum of computer science at your fingertips! 


4 more reasons to join today! 


1. Best and newest books from ALL publishers! 
Backs are selected from a wide range of publishers by 
expert editors and consultants to give you continuing 
access lo the best and latest books in your field. 


2. Big savings! Build your library and save money too! 
Savings range up to 30% or more off publishers list 
prices — usually 20% lo 25%. 


3. Bonus books! You will immediately begin lo partici- 
pate in our Bonus Book Plan that allows you savings up 
lo 70% off the publishers pros of many professional 
and general interest books! 


4. Convenience! 14-16 times a year (about onca every 
3-4 weeks) you receive ihe Club Bulletin FREE. It fully 
describes Ihe Main Selection and alternate selections. 

A dated Reply Card is included. If you want the Main 
Selection, you simply do nothing — it will be shipped 
autornatically. I! you want an allemate selection — or no 
book a! all — you simply indicate it on the Reply Card and 
return it by the date spacified. You will have al least 10 
days to decide. if, because of late delivery of the Bulletin 
you receive a Main Selection you do not want, you may 
return it (or credit at the Club's expense. 

As a Club member you — only to the purchase of 
Ihree additional books during your first year of member- 

ship. Membership may be discontinu by either you or 
the Club at any time after you have purchased the three 
additional books. 


Fill out the card and mail today! If the card is missing, write to: 


BYTE BOOK CLUB ioe 
Hightstown, New Jersey 08520 


Wynne you're a micro owner or a data processing 
rofessional, whether you use a computer for 
your business or in your home, here is the ideal single- 
volume reference. 

Organized for fast, easy access, it offers thorough 
coverage of every aspect of computer science and 
engineering. Unlike other books which offer brief 
overviews, The McGraw-Hill Computer Handbook 
gives full-length, signed chapters to really fill you in 
on subjects as wide-ranging as: 

a circuitry = software = languages 

rl ng gui s networking s robotics 

t's the one-stop “answer book” that covers every- 
ties from basic computer theory to specialized areas 
like voice recognition and artificial intelligence. 

Computerworld praises it for having “the depth and 
usefulness typical of a McGraw-Hill reference’ It's 

“very readable , Says Compuserve. And Stock Market 
magazine calls it “an invaluable reference tool for both 
the professional and the beginner.” 

Take advantage of this incredible limited time offer 
— join the Byte Book Club today and get your Hand- 
book for only $3! 


Books Received 


The Academic Apple, Richard 
Mowe. Reston, VA: Reston 
Publishing, 1983; 176 pages, 
15.3 by 23 cm, softcover, ISBN 
0-8359-0033-9, $10.95. 

Advanced Database Machine 
Archilecture, David K. Hsiao, 
ed. Englewood Cliffs, NJ: 
Prentice-Hall, 1983; 416 
pages, 18.5 by 24.3 cm, hard- 
cover, ISBN (+13-011262-3, 
$35. 

Apple I1 DiskGuide, Zelda 
Gitford. Berkeley, CA: 
Osborne/McGraw-Hill, 1983; 
46 pages, 13.5 by 135 cm, 
spiral-hound, ISBN 0-931988- 
96-9, $795, 

Alari 400/800 DiskGuide, 
John Taylor. Berkeley, CA; 
Osbome/McGraw-Hill, 1983; 
64 pages, 135 by 13.5 cm, 
spiral-bound, ISBN 0-931988- 
95-0, $7.95. 

Automating Your Financial 
Portfolio, Donald Woodwell. 
Homewood, IL; Dow Jones— 
Irwin, 1983; 272 pages, 15.5 
by 23,5 cm, hardcover, ISBN 
0-87094-399-5, $19.95. 

Automation, John Diebold. 
New York: American Man- 
agement Associations Book 
Division, 1983; 224 pages, 
14.5 by 21.3 cm, hardcover, 
ISBN 0-8144-5756-8, $14.95. 

BASIC Subroutines for Com- 
modore Computers, Eddie 
Adamis. New York: John 
Wiley & Sons, 1983; 320 
pages, 17 by 25,3 cm, soft- 
caver, ISBN 0-471-86541-9, 
$12.95. 

C-Bims: Cassetle-Based Infor- 
mation Management System for 
the PET Gary Greenberg. 
Blue Ridge Summit, PA: Tab 
Books, 1983; 224 pages, 13 by 
21 cm, softcover, ISBN 0- 
8306-1489-3, $10.95. 

The COBOL Programmer's 
Book of Rules, G. Ledin Jr., M. 
Kudlick, and V. Ledin. Bel- 
mont, CA: Lifetime Learning 
Publications, 1983; 240 pages, 
15 by 23 cm, softcover, ISBN 
0-534-97923-B, $14.95. 

CP/M DiskGuide, Curtis A. 
Ingraham, Berkeley, CA: 
Osbome/McGraw-Hill, 1983; 


40 pages, 13.5 by 13.5 cm, 
spiral-bound, ISBN 0-931988- 
977, $8.95. 

CP/M for the IBM Using 
CP/M-86, Judi N. Fernandez 
and Ruth Ashley. New York: 
John Wiley & Sons, 1983; 272 
pages, 17 by 25 cm, softcover, 
ISBN 0-471-89719-1, $14.95. 

Commodore 64 User's Hand- 
book, the WSI staff, Cleve- 
land, OH: Weber Systems 
Inc., 1983; 312 pages, 13.5 by 
21.5 cm, softcover, ISBN 0- 
938862-50-2, $14.95, 

Computer Graphics for the 
IBM Personai Computer, 
Donald Hearn and M. 
Pauline Baker. Englewood 
Cliffs, NJ: Prentice-Hall, 
1983; 352 pages, 18 by 24.5 
cm, hardcover, [SBN 0-13- 
164335-5, $24.95. 

Computers for Profit, David 
C. Dykstra. Reston, VA: Res- 
ton Publishing Co., 1983; 272 
pages, 17.5 by 23,5 cm, soft- 
caver, ISBN 0-8359-0867-4, 
$14.95. 

CONLAN Report, R. Piloty, 
M, Barbacci, D. Borrione, D. 
Dietmeyer F Hill and P. 
Skelly. Lecture Notes in 
Computer Science, #151. 
New York: Springer-Verlag, 
1983; 192 pages, 16.5 by 24.5 
cm, softcover, ISBN 0-387- 
12275-3, $10. 

Controlling Financial Perfor- 
mance, An APPLE Business 
Users Guide, D. P. Curtin, 
J. R, Alves, and A. K. Briggs. 
Somerville, MA: Curtin & 
London, 1983; 176 pages, 21.5 
by 28 cm, softcover, ISBN 0- 
930764-58-/, $15.50. 

Controlling Financial Perfor- 
mance, An IBM PC Business 
Users Guide D. P. Curtin, 
J. R. Alves, and À. K. Briggs. 
Somerville, MA: Curtin & 
London, 1983; 176 pages, 21,5 
by 28 cm, soficover, ISBN 0- 
930764-57-9, $15.50. 

Cryptography, Thomas 
Beth, ed. Lecture Notes in 
Computer Science, #149. 
New York: Springer-Verlag, 
1983; 416 pages, 16.5 by 24 
cm, softcover, ISBN 0-387 
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11993-0, $18.50. 

DBMS For Distributed Com- 
puters and Networks, Dimitris 
N. Chorafas. Princeton, NJ: 
Petrocelli Books, 1983; 272 
pages, 16 by 24 cm, hard- 
cover, ISBN 0-89433-164-1, 
$24.95. 

The Design of Dynamic Data 
Structures, Mark H, Over- 
mars. Lecture Notes in Corn- 
puter Science, #156. New 
York: Springer-Verlag, 1983; 
192 pages, 16.5 by 24 cm, soft- 
cover, ISBN 0-387-12330-X, 
$10. 

The Design of Well-Structured 
and Correct rams, Suad 
Alagié and Michael A, Arbib, 
New York: Springer-Verlag, 
1978; 304 pages, 16.5 by 24 
cm, hardcover, ISBN 0-387- 
90299-6, $17. 

Direct Methods for Sparse 
Matrices, Ole Osterby and 
Zahari Zlatev. Lecture Notes 
in Computer Science, #157. 
New York: Springer-Verlag, 
1983; 136 pages, 16.5 by 24.3 
cm, softcover, ISBN 0-387 
12676-7, $8.50. 

Easy Add-On Projects for 
Spectrum, ZXB1 & ACE, 
Owen Bishop. London, Eng- 
land: Bernard Babani Leid., 
1983; 192 pages, 11 by 178 cm, 
softcover, ISBN 0-85934-099- 
6, £2.75. 

Effective Structured Program- 
thing, Lem O. Ejiogu. New 
York: Petrocelli Books, 1983; 
192 pages, 16 by 24 cm, hard- 
cover, ISBN 089433-205-8, 
$24.95. 

Electro-Optical Communica- 
tions Dictionary, Dennis Bod- 
son and Dan Botez, eds. 
Rochelle Park, NJ; Hayden 
Book Co., 1983; 176 pages, 
15.5 by 23.5 an, hardcover, 
ISBN 0-8104-0961-5, $16.95. 

Electronics Handbook, Mat- 
thew Mandi. Reston, VA: 
Reston Publishing Co., 1983; 
376 pages, 16 by 24 cm, hard- 
cover ISBN 0-8359-1603-0, 
$29.95. 

40 Easy Steps to Program- 
ming in BASIC & Logo, 
James L. Poirot and R. Clark 


Adams. Austin, TX: Sterling 
Swift Publishing Co., 1983; 
64 papes, 21.5 by 28 cm, saft- 
cover, ISBN 0-88408-275-X, 
$3.95. 

44 Dynamic ZX-81 Games 
and Recreations, lan Davies. 
Englewood Cliffs, N]: Pren- 
tice-Hall, 1983; 14 pages, 15.3 
by 22.8 cm, softcover, ISBN 0- 
13-329144-8, $19.95. 

Foundations of Computation 
Theory, Marek Karpinski, ed. 
Lecture Notes in Computer 
Science, #158, New York: 
Springer-Verlag, 1983; 532 
pages, 16.5 by 24.3 cm, saft- 
cover, ISBN 0-387-12689-9, 
$22. 

Getting Started on the Sharp 
1500 & Radio Shack PC-2, 
H.C. Pennington, Gary 
Camp, and Ralph Burns. Up- 
land, CA: IJG Inc., 1983; 280 
pages, 21 by 275 cm, ISBN 0- 
936200-11-1, $16.95. 

Getting the Most Out of Your 
Word Processor, Arnold Rosen. 
Englewood Cliffs, NJ: Pren- 
tice-Hall, 1983; 222 pages, 
173 by 23.5 cm, softcover, 
ISBN 0-13-354548-2, $9.95. 

Graph-Grammars and Their 
Application ta Computer Sci- 
ence, Hartmut Bhrig, Man- 
fred Nagl, and Grzegorz 
Rozenberg, eds. Lecture 
Notes in Computer Science, 
#153. New York: Springer- 
Verlag, 1983; 464 pages, 16.6 
by 24.3 cm, softcover, ISBN 0- 
387-12310-5, $20,50. 

Guide to the IBM Fersonal 
Computer, Walter Sikonowiz. 
Mew York: BYTE Books/ 
McGraw-Hill, 1983; 312 
pages, 15.3 by 22.9 cm, soft- 
cover, ISBN 0-07-057484-7, 
$19.96. 

Hardware Interfacing with the 
Apple I] Plus, John E. Uffen- 
beck. Englewood Cliffs, NJ: 
Prentice-Hall, 1983; 256 
pages, 18 by 24 cm, hard- 
cover, ISBN 0-13-383851-X, 
$19.95. 

How to Win at Video Games, 
the editors of Consumer 
Guide, New York: Crown 
Publishers, 1983; 64 pages, 21 


by 27.5 cm, spiral-bound, 
ISBN 0-517-42470-3, $3.98. 

I Speak BASIC to My VIC, 
(Teacher's Manual), Aubrey 
B. Jones Jr. Rochelle Park, NJ: 
Hayden Book Co., 1983; 272 
pages, 21 by 28 cm, softcover, 
ISBN 0-8104-6169-2, $18.75, 

IBM and the U.S. Data Pro- 
cessing Industry: An Economic 
History, Franklin M. Fisher, 
James W, McKie, and Richard 
B. Mancke. New York: 
Praeger Publishers, 1983; 544 
pages, 16 by 24.3 cm, hard- 
cover, ISBN 0-03-063059-2, 
$37.95, 

IBM Data Files, David 
Miller, Reston, VÀ: Reston 
Publishing Co., 1983; 272 
pages, 15.3 by 22.8 cm, soft- 
cover ISBN 0-8359-3026-2, 
$15. 

IBM PC DiskGuide, David 
A. Wilson. Berkeley, CA: 
Osborne/McGraw-Hill, 1983; 
48 pages, 135 by 13.5 cm, 
spiral-bound, ISBN 0-931988- 
94-2, $8.95. 


The IBM/PC & Business Soft- 
ware, James E. Kelley Jr. 
Wayne, PA: Banbury Books, 
1983; 354 pages, 18 by 23.5 
cm, spiral-bound, ISBN 0 
88693-000-6, $39.95. Includes 
two 5%-inch floppy disks. 

The IBM Personal Computer, 
Robert J, Traister. Blue Ridge 
Summit, PA: Tab Books, 
1983; 202 pages, 19.5 by 23.5 
cm, softcover, ISBN 0-8306- 
1496-6, $10.95. 

IC Timer Cookbook, 2nd ed. 
Walter G. Jung. Indianapolis, 
IN: Howard W. Sams & Co., 
1983; 384 pages, 13 by 21 cm, 
softcover, ISBN 0-672-21932-8 
$17.95. 

Kaypro User's Handbook, the 
WSI staff. Cleveland, OH: 
Weber Systems Inc., 1983; 
312 pages, 13,5 by 21.5 cm, 
softcover, [SBN 0-938862-12- 
X, $14.95. 

The Master Memory Map for 
the Commodore 64, Paul 
Pavelko and Tim Kelty. Res- 
ton, VA: Reston Publishing 


Co., 1983; 192 pages, 15.3 by 
22.5 cm, softcover, ISBN 0- 
8359-4243-6, $14.95. 

Mastering Micros, Hannah 
I. Blank. New York: Petrocelli 
Books, 1983; 368 pages, 16 by 
24 cm, hardcover, ISBN 0- 
89433-207-4, $24.95. 

Microcomputer Graphics and 
Programming Techniques, 
Harry Katzan Jr. New York: 
Van Nostrand Reinhold, 
1982; 244 pages, 16 by 23.3 
cm, hardcover, ISBN 0-442- 
28419-5, $22.50. 

Minute Manual for Apple 
Writer II, Jim Pirisino. Colum- 
bía, MD: Minuteware, 1983; 
85 pages, 135 by 21.5 cm, 
softcover, ISBN 0-913131-00-8, 
$7.95, 

Office Automation and Word 
Processing Fundamentals, 
Shirley A, Waterhouse. New 
York: Harper & Row, 1983; 
368 pages, 18.7 by 23.4 cm, 
softcover, ISBN 0-06-046954- 
4, $14.50. 

PC DOS Using the IBM PC 


Operating System, Ruth 
Ashley and Judi N. Fer- 
nandez. New York: John 
Wiley and Sons, 1983; 240 
pages, 17 by 25 cm, softcover, 
ISBN 0-471-89718-3, $14.95. 

Personal Computers & 
Games, the editors of Caon- 
sumer Guide. New York: 
Crown Publishers, 1983; 64 
pages, 21 by 275 cm, spiral- 
bound, ISBN 0-51741595.X, 
$3.98, 

Pictorial Data Analysis, 
R. M. Haralick, ed. New 
York: Springer-Verlag, 1983; 
480 pages, 17 by 25 cm, hard- 
cover, ISBN 0-387-12288-5, 
$49 70. 

Planning and Budgeting, An 
APPLE Business Liser’s Guide, 
J. R. Alves, D. P. Curtin, and 
A. K. Briggs. Somerville, 
MA: Curtin & London, 1983; 
144 pages, 21.5 by 28 cm, soft- 
cover, ISBN 0-930764-62-5, 
$15.50. 

Planning and Budgeting, An 
IBM PC Business Liser’s Guide, 


DANA’S COMPUTER DISCOUNT 


* Highest Quality - Lowest Prices * 


IBM PC KIT FULL HEIGHT LMS JOYSTICK 
INCLUDES: Apple tl à rE Dome Apple I| & E Compatible 
- Heavy duly case 
10: -- m 
* DETACHABLE LOW PROFILE KEYBOARD $169** | 
* MOTHER BDARD FULLY SOCKETEO — 
e ALL COMPONENTS INCLUDEO TEAC FD55B 
FULL DOCUMENTATIONS 
s 128 K RAM HALF HEIGHT The Highest Quality! 
e 5 EXPANSION SLOTS Apple |i & E Compatible Biim Nr - 40 (rac capability 
LY Siim ling + 40 trac wipaich Double sided, double denaity 
ON $9 9 500 Single sided 162 K capacily Compalibie 
ASSEMBLE IN 1 HOUR $194°° $189** 
4164 150NS $5.95 ea. Limit 64 Pc 
8 95 
Commodore? Compatible Drive *299 RAM CHIPS  ; zoons  sssoen.percustomer 
TRAC FOSS (DSOU-96TPI) $239.95 APPLE li & E 
"eb oe te gh Computer 12" Amber Monilo! Low Pes 09.95 Disc Driva Controllar Card E COMP ATIBLE 
uyers CluD Xx ok X ok — eurem Monitor Low Res $985 | — Printarintertacecard — PPL UTER ONL 
« $12.00 ANNUAL MEMBERSHIP |REFUNDABLE} chm mt e Am Epson Gompatine COMP 
e $1000 CREDIT TOWARD FIRST PURCHASE. W^ Altona sentaptáceior Mi Pas ; "HTTP —Ó—— 
« SPECIAL ADDED DISCOUNTS 12* Atrana Green Monitor Hi Aer 100,05 
e MONTHLY SPECIALS FOR MEMBERS ONLY. 80 Goi. BMG Printer — Mdb ec: a 
« SPECIAL MEMBERSHIP ACCOUNT AND) D CARD = A emen eni A «cc. TY 
« PERSONAL CHECKS ACCEPTABLE FHOM CLUB MEMBERS ? = ss y cbr amete = —— A $499°° 
Cooling Fans lor Apple... — A495 $44 


les. Avallable & More 

Fi BGS FSA FA Pek eee OETA eT 
a B*éd4rstvadott en tb ee Fs Pee EEE 
ue P STPETPETLITIMTRPTISTESTIETIMEEN 
$502 MM €————T APER 


ORDER DESK 6-00 A.M. PER: 500 P.M 


PST MON, TMRU F 


Orders normally shipped "c 48 hours. 


eo BRE Club 
y" And Save! 
Orders: 1-800-262-DANA 


iniermalionat orders accapled wilh a $5.00 succharge lor handing. plus shipping charges » We 


Join Our 


Dana's Computer Discount 
P.O. Box [5485, Santa Ana, California 
In Cali olasi (714) 953-9105 


Produce! shipped in factory 
cartons wiih manufacturers 

y. Prices & avadiablty 
d lo change wihoyi 


Visa, MasterCard, Money Orders. 


TEER 
and Cartilied checks « Chacks moira bank clearance a Callfotnia residents ado 6% sales tax a Ail rec) lo avaltabiHy, aeceptance, and 
varilicatian « All vales ure tinal « Salistactión guaranteed of full elund 


"Eagle. IBM, Appia, Apple IIE. snd Commodore Mb all registered (rada marks of Eagie, IBM. Appia and Commodore corporations. 


Circle 208 on inquiry card. 
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Books Received 


]. R. Alves, D. P. Curtin, and 
A.K. Briggs. Somerville, 
MA: Curtin & London, 1983; 
144 pages, 21.5 by 28 cm, soft- 
cover, ISBN 0-930764-61-7, 
$15.50. 

Folishing Your Apple, vol. 2, 
Herbert M. Honig. Indiana- 
polis, IN; Howard W. Sams 
& Co., 1983; 112 pages, 14 by 
21.5 cm, softcover, ISBN 0- 
672-22160-8, $4.95. 

Problem Solving and Struc- 
tured Programming with For- 
Iran 77, Martin O. Holoien 
and Ali Behforooz. Monterey, 
CA: Brooks/Cole Publishing 
Co., 1983; 528 pages, 18.5 by 
235 cm, softcover, ISBN Q- 
534-01275-2, $21.95. 

The Programmer's CP/M 
Handbook, Andy Johnson- 
Laird, Berkeley, CA: Osborne/ 
McGraw-Hill, 1983; 512 
pages, 18.5 by 23.5 cm, soft- 
cover, ISBN 0-88134-103-7, 
$21.95, 

The Programmer's Craft, 
Richard J. Weiland. Reston, 
VA: Reston Publishing Co., 
1983; 176 pages, 18 by 24 cm, 
hardcover, ISBN 0-8359-5645- 
8, $18.95. 

Programmer Productivity, 
Myths, Methods, and Murph- 
ology, Lowell Jay Arthur. New 
York: John Wiley & Sons, 
1983; 314 pages, 15 by 24 cm, 
hardcover, ISBN 0-471-86434- 
X, $22.95, 

Programming a Personal 
Computer, Per Brinch Hansen. 
Englewood Cliffs, NJ: Pren- 
tice-Hall, 1983; 440 pages, 18 
by 24.5 cm, hardcover, ISBN 
0-13-730267-3, $25. 

The Programming Languages, 
C. H. Smedema, P. Medema, 
and M. Boasson. Englewood 
Cliffs, NJ: Prentice-Hall Inter- 
national, 1983; 160 pages, 15 
by 23 cm, softcover, ISBN 0- 
13-729756-4, $16.95. 

The Programming Language 
Ada Reference Manual, ANSI/ 
MIL-STD-1815-1983. Lecture 
Notes in Computer Science, 
#155. New York: Springer- 
Verlag, 1983; 344 pages, 16.5 
by 24 cm, softcover, ISBN 0- 
387-12328-8, $14.50. 


Programming Languages, De- 


sign and Implementation, 2nd 
ed. Terrence W. Pratt. Engle- 
wood Cliffs, NJ: Prentice- 
Hall, 1984; 624 pages, 18.5 by 
24 cm, hardcover, ISBN 0-13- 
730580-X, $24.95, 

Programming the Apple JI tn 
BASIC, Paul Tebbe. Engle- 
wood Cliffs, NJ: Prentice- 
Hall, 1983; 192 pages, 15.3 by 
22.8 cm, softcover, ISBN 0-13- 
729749-1, $16.95. 

Quadpack, A Subroutine Pack- 
age for Automatic integration, R. 
Piessens, E. de Doncker- 
Kapenga, C. W. Uberhuber, 
and D.K. Kahaner New 
York: Springer-Verlag, 1983; 
312 pages, 15.5 by 23 cm, soft- 
cover, ISBN 0-387-12553-1, 
$22. 

Semiconductor Device Tech- 
nology, Malcolm E. Goodge. 
Indianapolis, IN: Howard W. 
Sams & Co., 1983; 512 pages, 
16.3 by 243 cm, hardcover, 
ISBN 0-672-22074-1, $34.95. 

Simulation of Computer Com- 
munication Systems, Charles 
H. Sauer and Edward A. 
MacNair. Englewood Cliffs, 
NJ: Prentice-Hall, 1983; 174 
pages, 18.3 by 24.3 cm, hard- 
cover, ISBN (-13-811125-1, $25. 

Software Design and Develop- 
ment, Philip Gübert. Chicago, 
IL: Science Research Agsact- 
ates, 1983; 704 pages, 19 by 
24.5 cm, hardcover, ISBN 0- 
571-21430-5, $32. 

Software Directory, 7th ed. 
Fairfax, VA: PC Clearing- 
house, 1983; 840 pages, 21.5 
by 27.5 cm, softcover, ISBN 0- 
88621-000-2, $29.95. 

The Structured Alternative: 
Program Design, Style, and De- 
bugging, Don Cassel. Reston, 
VA: Reston Publishing Co., 
1983; 256 pages, 16 by 23.5 
cm, hardcover, ISBN 0-8359- 
7084-1, $24.95. 

Structured Cobol Report 
Writer, David Schechter and 
George Yvkoff. Reston, VA: 
Reston Publishing Co., 1982; 
320 pages, 18.3 by 24.3 cm, 
hardcover, ISBN 0-8359-7097- 
3, $24.95. 

45 Advanced Games for the 
PET/CBM, Larry Hatch. 
Reston, VÀ: Reston Publish- 
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ing Co., 1983; 224 pages, 15 
by 23 cm, softcover, ISBN D- 
8359-7894-X, $12.95. 

The User's Guide to Commo- 
dore 64 & VIC 20 Computers, 
Sofhoare & Peripherals, the 
editors of Consumer Guide. 
New York: Crown Publishers, 
1983; 80 pages, 21 by 27.5 cm, 
spiral-bound, ISBN 0-517- 
41447-3, $4.98, 

User's Handbook to the Atari 
400/800 Computers, Jeffrey R. 
Weber and Stephen J. 
Szczecinski. Cleveland, OH: 
Weber Systems Inc., 1983; 
322 pages, 13 by 21.5 cm, saft- 
cover, ISBN 0-938862-15-4, 
$13.95. 

Liser's Handbook to the IBM 
Personal Computer, Jeffrey R. 
Weber. Cleveland, OH: 
Weber Systems Inc., 1982; 
300 pages, 21.5 by 138 cm, 
softcover, ISBN 0-938862-13-8, 
513.95, 

User's Handbook to the 
TRS-80 Model H Computer, Jet- 
frey R. Weber. Cleveland, 
OH: Weber Systems Inc., 
1983; 304 pages, 13 by 21.5 
cm, softcover, ISBN (-938862- 
01-4, $13.95. 

User's Handbook to the 
VIC-20 Computer, Jeffrey R. 
Weber and Stephen J. 
Szczecinski. Cleveland, OH: 
Weber Systems Inc., 1983; 
280 pages, 13.3 by 21.5 cm, 
softeover, ISBN 0-938862-48- 
0, $13.95. 

Using VisiCalc, Carol Klitz- 
ner and Matthew J. Plociak fr. 
New York: John Wiley & 
Sons, 1983; 277 pages, 17 by 
25 cm, softcover, ISBN 0-471- 
80852-X, $16.95. 

VIC BASIC, A User-Friendly 
Guide, Ramon Zamora, Don 
Inman, Bob Albrecht, and 
Dymax. Reston, VÀ: Reston 
Publishing Co., 1983; 360 
pages, 15 by 23 cm, softcover, 
ISBN 0-8359-83773, $14.95. 

Visicale DiskGuide, David 
A. Wilson, Berkeley CA: 
Osbome/McGraw-Hill, 1983; 
16 pages, 135 by 135 cm, 
spiral-bound, ISBN 0-931988- 
98-5, $6.95. 

A Z80 Workshap Manual, 
E, A. Parr. London, England: 


Bernard Babani Lid., 1983; 
192 pages, 11 by 18 cm, soft- 
cover, ISBN 0-85934-087-2, 
£2.75. 8 


This is a list of books | 
received at BYTE Publica- 


tions during this past 
month. Although the list 
is not meant to be exhaus- 
tive, its purpose is to ac- 
quaint BYTE readers with 
recently published titles in 
computer sclence and re- 


lated fields. We regret 
| that we cannot review or 
| comment on all the books 
we receive; instead, this 
list is meant to be a 
monthly acknowledgment 
of these books and the 
publishers who sent them. 


The answer to !he crypto- | 
gram an page 386 reads: 


SOME CONSIDER IT 
FOOLISH TO WORK 
THESE PUZZLES, 
WHILE OTHERS PREFER 
ANAGRAMS AND 
CROSSWORDS. I LIKE 
THEM ALL AND HOPE 
THAT YOU HAD SOME 
FUN WITH THIS EASY 
ONE. 


BYTE's Bugs 


Gremlins Tiptoed Here 


Author Raymond A. 
Diedrichs wrote in to say 
that Gremlins had tiptaed 
through the version of his 
Font program ("A Character 
Editor for the IBM PC/" 
November, page 467). The 
following patches should be 
made in the indicated pro- 
gram lines: 


line 2090 "14-1" instead ol "I" 
line 2175 "CROW + 1" instead ot 
^R IF 


lina 2280 1 TO 8" instead of 


af) 
line 2325 “t TO 8" instead of 
"DTO?'.* 
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Scope for Scholars 


Scope (Scholarly Communica- 
tions: Online Publishing and 
Education) is a newsletter that 
is produced bimonthly at 
Queens College in Flushing, 
New York, and contains in- 
formation on networks, pub- 
lishing opportunities, calls 
for papers, a calendar, and 
annotated bibliographies. An 
annual subscription is $47. 
For details, write to Scope, 
Queens College, City Univer- 
sity of New York, Flushing, 
NY 11367-0904. 


A Word for 
IBM PC Users 


The Washtenaw IBM Per- 
sonal Computer User Society 
(WIPCUS) meets on the third 
Thursday of every month in 
Ann Arbor, Michigan. The 
monthly publication, WIP- 
CLIS Word, contains minutes 
of meetings, information of 
sources for the IBM Personal 
Computer, and a list of recent 
acquisitions in the WIPCUS 
disk library. The club also 
maintains a hotline and an 
electronic bulletin board sys- 
tem, the WIPCUS Wire, that 
operates 24 hours a day on 
the three commonly used 
modem protocols. Member- 
ship is $18 a year; $12 for 
students and senior citizens. 
Address all correspondence 
to Sue Wooley, WIPCUS, 
2647 Yost, Ann Arbor, MI 
48104. 


Innovations in 
Education 


Hands On is a quarterly 
newsletter produced by Tech- 
nical Education Research 
Centers (TERC), a nonprofit, 
public service corporation 
dedicated to improving edu- 
ration by encouraging the ap- 
propriate use of microcom- 
puters in labs and class- 


rooms. Each issue includes 
articles, book and software 
reviews, a bulletin board, 
news, and an idea exchange. 
A $10 contribution is re- 
quested to receive the 
quarterly newsletter. For in- 
formation, contact Technical 
Education Research Centers 
Inc., 8 Eliot St., Cambridge, 
MA 02138. 


Computer Assistance 
for the Disabled 


The Center for Computer 
Assistance to the Disabled 
(C-CAD) is a nonprofit cor- 
poration that meets regularly 
to discuss how the discovery 
of computers has contributed 
to the quadriplegic business- 
person. Meetings also in- 
clude demonstrations of 
Lugo, adaptive software, 
voice recognition, and more. 
For details, write to C-CAD, 
POB 314, Hurst, TX 76053. 


A Students' Scroll 


Scroll, a newsletter pre- 
pared by students in the 
technical-writing program at 
Middlesex Community Col- 
lege in Massachusetts, con- 
tains information about 
career objectives and skills 
that potential technical 
writers will need to develop. 
For further details, write to 
the Technical Writing Pro- 
gram, Middlesex Commu- 
nity College, Springs Rd., 
Bedford, M.A 01730, or call 
Caryl Dundorf at (817) 
275-8910, ext, 278. 


Gulde to Perlodicals 


The Computer Newsletter, a 
guide to microcomputer in- 
formation, is produced ten 
times a year in six editions 
for various brands of com- 
puters available today. Each 


issue contains a directory of 
recent articles from more 
than 50 periodical publica- 
tions. References are an- 
notated to include relevant 
source information. One sub- 
scription is $17.50 for all ten 
issues; when subscribing, in- 
clude the name and model of 
your computer. Contact 
MHN Services Inc,, Depart- 
ment M3, POB 952, Cleve- 
land, OH 44120. 


Compupro 
Across the Board 


A national nonprofit users 


group for owners of God- 
bout's Compupro provides a 
forum in which to share tech- 
nical information, solutions, 
and special-purpose applica- 
tons. A monthly newsletter, 
a bulletin board system, and 
a member-list publication are 
planned. An optional charter 
membership is available for 
$10. To inquire or join, send 
your name, address, and 
equipment information to 
CPro Users Group, POB MA, 
Woodbridge, VA 22193. 


Newsletter for 
Productive Lawyers 


The Automated Law Office 
Consultant is a newsletter that 
provides lawyers with infor- 
mation and analyses about 
automated-office products 
and how to select equipment 
that will improve productivi- 
ty in the law office. A sub- 
scription is $65 a year from 
Roadrunner Publications 
Inc., POB 13548, Austin, TX 
78711. 


IBM Users in 
Bluegrass Country 


The Bluegrass IBM PC 


Users Group meets on the 
fourth Saturday of every 


month at 1 p.m. in the Univ- 
ersity of Kentucky Comput- 
ing Center's Micro Lab 
(Room 107, McVey Hall). 
Membership is $5 a year and 
includes a monthly newslet- 
ter and access to a software 
library, For further informa- 
tion, write to Diane 5koll, 
Room 72, Mey Hali, Univ- 
ersity of Kentucky, Lexing- 
ton, KY 40506-0045. 


For Genealogical 
Researchers 


The Quinsept User Group 
produces a newsletter that 
cavers such topics as genea- 
logical-book reviews, prob- 
lem solutions, and articles of 
interest to penealogical re- 
searchers, The newsletter will 
begin as a quarterly and pro- 
gress into a bimonthly pub- 
lication. Membership is $15 
annually and includes a sub- 
scription to the newsletter. To 
apply for membership, write 
to Quinsept User Group, 
5855 Santa Teresa Blvd., San 
Jose, CA 95123. 


Oregonian 
Commodorlans 


The Southern Oregon 
Users Group meets twice a 
month to discuss the best 
uses for the Commodore 64 
and VIC-20 computers. A 
newsletter is planned and 
anyone with ideas or sugges- 
tions is encouraged to send 
them to Jim Powell, 3600 
Madrona Lane, Medford, OR 
97501, (503) 779-7631. 


A Capital idea 


The Capital Osborne Users 
Group (CAPOUG) meets 
once a month at the library in 
Bethesda, Maryland, to serve 
users from Maryland, north- 
ern Virginia, and the District 
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af Columbia. A $12 member- 
ship fee includes access to 
the software library main- 
tained by the club and a 
subscription to the newslet- 
ter that contains articles, 
tutorials, and advertise- 
ments, For details, write to 
Merrill Hessel, 6200 Winne- 
bago Rd., Bethesda, MD 
20816. 


Math and Science 
Education Journal 


The Association of Com- 
puters in Mathematics and 
Science Teaching (ACMST), a 
nonprofit organization, pro- 
duces a substantive quarterly 
publication called The journal 
of Computers in Mathematics 
and Science Teaching (JCMST), 
It is applicable to elementary, 
secondary, and college edu- 
cators who would benefit 
from extensive features, re- 


views, resources, and a 
calendar. Members can bene- 
fit from the group's Com- 
puter Book Center, in which 
more than a dozen participat- 
ing publishers of computer 
books provide reduced rates. 
Membership in ACMST is 
$15 a year and includes a sub- 
scription to the quarterly 
JCMST. Author's guidelines 
and advertising rates are 
available upon request. For 
further details, write to The 
journal of Computers in Mathe- 
matics and Science, POB 4455, 
Austin, TX 78765. 


Ataris are 
OK in Duncan 


The Duncan Area Atari 
Computer Users Group 
(DAACUG) welcomes every- 
one interested in computing 
with Ataris to attend their 
monthly meetings in south- 


ATTENTION 
LA36 USERS 


The DS120 Termina! Controller makes your LA36 perform 


like a DECwriter* Ni. 


The Datasouth DS120 gives your DECwriter® Ii the high speed 
printing and versatile performance features of the DECwriter® 
Ill at only a fraction of the cost. The DS120 Is a plug compatible 
replacement for your LA36 logic board which can be installed 
in minutes. Standard features include: 


& 165 cps bidirectional printing 
eee eee 
Li a n 

e 116-4800 ud operation 

9 1000 character print buffer 
X-on, X-off protocol 

e Soh Tasi 


e R5232 interlece 

e20 mA Current Loop interface 
ê Top of Form 

€ Adjustable Margins 

€ Double wide characters 

vw Parity selection 

€ Optional APL character sat 


Over 9,000 05120 units are now being used by customers 
ranging from the Fortune 500 to personal computing enthusi- 
asts. In numerous installations, entire networks of terminals 
have been upgraded to lake advantage of today's higher speed 
data communications services. LS! microprocessor elecironics 
and strict quality control ensure dependable performance for 
years to come. When service is required, we will respond 
promptly and effectively. Best of all, we can deliver Immediately 
through our nationwide network of distributors. Jusi give us a 


call for all the details. 


datasouth 


computer corporation 


P.O. Box 240947 e Charlotte, North Carolina 28224 
704 / 523-8500 
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Circle 107 on inquiry card. 


western Oklahoma. Separate 
sessions for novice and ex- 
perienced users are held after 
each general meeting. An- 
nual membership dues are 
$10 and include access to the 
clubs disk library and dis- 
counts on hardware and soft- 
ware purchases. For further 
details, contact John Bor- 
chardt, DAACUG, 911 Prim- 
rose St., Duncan, OK 73533. 


A Band of Colors 


The Vancouver Color Com- 
puter Club meets at 7:30 p.m. 
on the third Tuesday of every 
month in Burnaby, British 
Columbia. To develop as 
broad a base as possible, 
everyone interested in the 
TRS-80 Color Computer is 
welcome to join. The $15 an- 
nual membership entitles 
you to participate in group 
purchases, the software li- 
brary, hardware lending, and 
voting in the club. For details, 
contact the Vancouver Color 
Computer Club, 333 Boyne 
St., New Westminster, British 
Columbia V3M 5]9, Canada. 


ABACOS 
By the Bunch 


A Bunch of Atari Com- 
puter Owners (ABACOS) 
has formed in the Saugerties 
area of New York state to 
serve the users who live be- 
tween Albany and New York 
City. A newsletter, Refresh, is 
produced every two months 
and contains software re- 


views, an editorial, and a 
program of the month. A $4 
annual membership includes 
a subscription to the news- 
letter. For details, contact 
ABACOS, 90-A Partition St., 
Saugerties, NY 12477, (914) 
246-7193, 


News for Epson 
Users 


QHX, an independent 
newsletter for users of the 
Epson QX-10 and HX-20 com- 
puters, is produced every 
month by the Epson Com- 
puting Group. Readers are 
welcome to submit ques- 
tions, hints, or articles about 
new products to QHX for 
publication. The number of 
the free, club-maintained, ac- 
tive electronic bulletin board 
is (618) 997-3220. A one-year 
subscription to the newslet- 
ter is $25. For further details, 
contact the Epson Comput- 
ing Group, 400-2 East 
DeYoung, Marion, IL 62959, 
(618) 993-3600. 


Forum for Data 


The Data Forum is a user- 
oriented and -operated infor- 
mation exchange free to users 
who apply vía the communi- 
cations line, The database 
has plans to expand with 
user input. For information, 
contact Stephan Anderson, 
Suite 718, 20993 Foothill 
Bivd., Hayward, CA 94541, 
or call (415) 276-6322. m 


If yau would like BYTE readers to know about your club or 
newsletter send the detalls accompanied by no more than one 
newsletter to Clubs and Newsletters, BYTE Publications, POB 
372, Hancock, NH 03449. Overseas groups are encouraged to 
participate, Please allow at least three months for your 


announcement to appear, 


DATA: 


__ ANNOUNCING 
THE INSIDE STORY ON 
SPEC CABLES. 


Strain rehever 


underhood shield 


Take a look at the picture 
above. The shielding under 
the RS232 connector hood 
of DATA SPEC" cables is 
different from anything 

OU've seen before. No 

imsy foil. Or painted hood. 
Instead, DATA SPEC" gives 
youan extra heavy gauge 
shield under the norma 
hood which ensures thatthe 
cables exceeds the FCC 
requirements on emission 
standards. 


And, if you look further 
inside, under the shield, 
ou'll see the advent of PDT™ 
echnology. DATA SPEC" 
cables are the firstto em pw 
this technique outside o 
M E aei applications. 
PDT Technology ensures 
that you will never haveto 
solder a broken joint or even 
open the hood. 
However, the biggest 
news is actually the littlest 
part of the story. The price. 


Molded PVC 
under hood 


poid plated pins 


You can find out about it at 

our dealer who carries 

ATA SPEC" products. 
Modern manufacturing 
techniques have made 
DATA SPEC" cables priced 
lower than lesser quality 
shielded cables. 

DATA SPEC" cables. 

There's moreto itthan 
meets the eye. 


“POT (Poly-vinyi doping technique) involves tha 


injection of paly-vimyl under tha shield tofuse the. 
conduciors , us ensuring retiability 
re lernen e mnia lent mat 
lered trademark of Advanced Too! Technology Inc. 


DAVA SPEC. 


THE FAMILY OF HIGH INTEGRITY COMPUTER SUPPORT PRODUCTS. 
18215 Parthenia Street, Northridge, 91326 CA (213) 701-5848 Grae 396 for Ersten anon 


Circle 396 for End-User inquiries. 


BYTE's User to User 


Tried and True 


Dear Jerry, 

You stated in “Epson QX-10, Zenith 
2-29, CP/M-68K, and More" (August, 
page 434) that you are interested in the 
UCSD p-System, especially under the 
CP/M operating system. A number of 
years ago, North Star had such a package 
available. it was purchased with the 
North Star Horizon I am using (1979 vin- 
tage) and runs fairly smoothly. I am quite 
intrigued by the concepts it presents in 
program development; however, I have 
had so much difficulty in getting its text 
editors ta work properly that I abandoned 
the project. 

On another subject, I don't believe I can 
write you without including my fair share 
of cracks at your User's Column, which 
I read faithfully. I still use the North Star 
1979-vintage Horizon with CP/M. This 
machine, and several workhorse 
machines that friends of mine own, serve 
us well year after year. I think you don't 
mention enough the path af the tried and 
true. Certainly I don’t recommend the 
same hardware that ] have to newcomers 
in the computer field. However, 1 also 
would not recommend the Sage, Com- 
pupro 68000 processor, or a host of other 
products you speak of quite fondly. For 
those of us who are not hardware/soft- 
ware experts and cannot afford the fre- 
quent services of an expert (I am not say- 
ing that you can, by the way), a 
somewhat less exotic, but time-tested, 
machine is the better buy. 

Lastly, | will make these off-the-cuff 
comments. You don't seem to give ade- 
quate press to North Star, Qume, and a 
host of other equipment. Also, the 5-100 
bus seems to have fallen out of favor with 
you. Need I cite the Epson, Otrana, Sage, 
and possibly more? I don't know about 
you, but as I look for a computer to aup- 
plement the services of my North Star, 1 
am glad that I have a bus ready to plug 
new boards into. Any computer that I 
purchase in the next few years will cer- 
tainly be an 5-100 machine. 

Paul Kile 
Appleton, WI 


My late mad friend also gave up on the 
LICSD Pascal editors, which caused him to 
scrap public-domain UCSD Pascal. 1 gather 
that Softech has made considemble im- 
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Conducted by Jerry Pournelle 


provements, but T haven't seen its UCSD 
Pascal for 5-100 machines, 

i don't know where you get the impression 
that 5-100 systems have fallen out of my favor: 
I'm writing this on a Compupro Z80, our 
workhorse machine is a Compupro 8085/8088 
Dual Processor, and our major experimental 
machine is a Compupro that we use to test 
8086 and 68000 boards. i remain very much 
an S-J00 bus enthusiast. 

The only problem with S-100 systems is that 
they do take a bit of knowledge to get them 
set up and running. I'd never advise a casual 
user to order an S-100 system by mail from 
a discount house. On the other hand, Com- 
pupro Systems Centers sell working systems 
properly configured for anyone's needs at 
advertised prices. I have no hesitation in 
recommending a Compupro from a Systems 
Center lo any user, no matter how naive. 

I can also recommend Sage machines to 
those willing ta learn UCSD Pascal or 
CP/M-68K. 

The Otrona is my favorite portable, largely 
because Workman has got Write running on 
it; I use the Oltrona when I travel, 

If ! seem to ignore Qume and North Star, 
it’s only because 1 don't have any of their 
equipment, and efforts to make contact with 
those companies haven't been successful, I'm 
nol a theorist: 1 must write about machines 
] knaw and use. J try to look at a lot of them, 
bul there's no way 1 can keep up with 


everything! CEE Jerry 


Fawning Sci-Fi Writers 


Dear Jerry, 

I enclose an article whose headline 
reads: Osborne Ceases Production: 
Furloughs Most Workers. It makes your 
pro-Osborme article (“The Next Five Years 
in Microcomputers,’ September, page 
233) a bit less fawning. 

Having read your gushing article, | 
have only one observation. Where is 
Texas Instruments? When Apple and IBM 
finish their latest round of court cases 
against Franklin, its copycat-clone ACE, 
and the Taiwan/Japanese stolen-tech- 
nology capycats, all the unlucky owners 
of those clones of Apple and IBM will be 
orphans without any company support! 
A corollary is that very little will be left 
in the professional market except TI PC 
(Pegasus)—very carefully ignored 
BYTE—IBM PC, Apple, TI-99/4A, T1-99/8, 


and Commodore 64. Certainly Mattel will 
fold, then Apple and Commodore will 
founder. What we are watching is the 
sinking of the first wave of innovators and 
the survival of the fittest, regardless of 
fawning by science-fiction writers who 
should know better. Who sold the first 
mass-market 16-bit microprocessor with 
speech? Who has more cornplete systems 
(i.e., disk drives and peripheral-expan- 
sion boxes) in homes, and who has cor- 
nered the market on assembly-language 
ROMs to plug in for those who don’t wish 
to program or who wish to greatly expand 
the rather unexciting (to Jerry Pournelle) 
TI-99/4A? I run mine with the PE Box, an 
Epson printer, a 128K-byte 4-bank RAM 
card, a 64K-byte CP/M card, and two 
double-sided Tandon drives—all sold for 
the 99/44. When everyone on the 
medium and low end of the market final- 
ly goes under, will BYTE finaily have any 
recognition of the 99/4A, TI PC, and the 
improved 99/4A called the TI-99/8? 

I doubt it. We TI owners call it "Apple 
on the Brain Syndrome,” with submanias 
about IBM and assorted high-priced 
dinosaurs that only a lucky few will ever 
purchase, unless they own an oil weil or 
two. 

Balance your BYTE articles! I know my 
personal subscription will not survive 
unless I perceive reality as opposed to 
personal fantasy and Quasi-Religicus 
Fawning over ISOLATED low-retail-flow 
computer events/products! 

R. Castleton 
Richardson, TX 


Gee, I never knew what my problem was. 

Castleton reads different versions of both 
BYTE and the daily papers than I do; I 
thought wed done a fair job of talking about 
TI equipment; also that there was some prob- 
lem with the TI-99/4A's profitability. 

No one more eagerly awaited the T]-99 than 
I did, and no one was more disappointed when 
we discovered that TI wasn't interested in 
publishing anything about its internal details. 
When you deliberately cut yourself off from the 
hobbyist world, you forfeit very little poten- 
tial market—but you do forfeit an important 
source of software. 

I nk Adam Osborne did a lot for this field, 
and his low-cost ail-up machine complete with 
software and documents was one of the crucial 
events in micro history, If that be fawning, 
make the most of il. . . . Jerry 


Magazines and 
Advertisements 


Dear ferry, 

Screenwriter ll can be copied. I used 
Locksmith 4.0 on my copy and can usual- 
ly load the copy. Sometimes the program 
load fails, but the failure is not totally 
catastrophic, that is, it returns to the 
menu after considerable disk grinding. 
Then it loads the program on the second 
try. Slightly less than totally satisfactory, 
but it does preserve the original disk for 
future use. These days, with Wordstar on 
another machine, the 40-column Apple 
screen nsually drives me away. 

In October's User to User (page 540), 
Mr. Henkin may be having trouble with 
an added feature of Screenwriter, After 
trying it on several Apples at my local 
dealer, { have come to the conclusion that 
trying to use the joystick option causes 
the total failure to boot. 1 don't know what 
the problem is, but ] have never been able 
to boot the optioned Screenwriter with 
the joystick aption enabled. Leave out 
that one option, and it does work. 

The function of character search within 
a displayed line was deleted between 
Superscribe and Screenwriter. [ missed 
that feature when I made the change. 
And Screenwriter uses the disks in an 

odd manner that is not quite convenient 
and I think would be bothersome for 
anyone not fully oriented to making 
obstinate hardware work like your "late 
mad friend” and me, 

I was attracted to Calcstar by its similari- 
ty in command structure to Wordstar. Last 
week I placed an order with a BYTE 
advertiser; last evening the brown truck 
delivered the box (not COD as ordered). 
I went through the instruction manual, 
installing a copy of Calcstar, doing the 
exercises, and then tried to set up a time 
card for my work, 

While I found that [ could set up some 
sort of a time card to take in hours' and 
minutes beginning and ending times and 
to compute total elapsed time, I have 
been unable to accomplish anything that 
resembles proper numerical computa- 
tion, Like IBM FORTRAN, Calcstar uses 
binary floating point that even with 14 
significant digits shows some approxima- 
tion errors. Then Calcstar column formats 
only truncate the display, not the stored 
data. So I took a column of start and end 
times, computed elapsed times, totaled 
elapsed times, and then tried to round to 
the nearest (.1 hour (a fetish of mine on 


customers’ bills), and multiplied the 
result by my hourly rate, The result? The 
charge shown in the next cell did not 
match the calculator multiplication of the 
displayed data, That's not a good way to 
give the clients confidence in your 
arithmetic prowess when dealing in 
engineering services! Conclusion: 
Calcstar is inherently too badly con- 
structed to be called a spreadsheet. 

So, the next step is to send it back to 
the store and hope that some other 
spreadsheet functions better (as some of 
the reviews and boaks on spreadsheet 
programs do declare) right? Nope, 
wrong. The advertiser said, "It does like 
the book says, then it is not defective and 
we won't take it back. You should have 
spent full retail if you wanted to try the 
product first.” And, "Since we failed to 
send it COD, it hasn't been paid for; we 
will be sending you an invoice." 

l use CP/M partly not to have to worry 
about protection schemes that promise to 
prevent using programs for gainful pur- 
poses, and ta have access to good pro- 
grams. Now I have wasted a half day or 
more and have spent money without 
gaining a useful program, and the seller 
af the product refuses to take it back 
under any conditions. Is this the way 
BYTE magazine wishes to treat iis 
readers? 

Gerald N. Johnson, P.E. 
Ames, Iowa 


Few copy-protection schemes work for long; 
what one can do, another can undo, The real 
trouble is that the copy-protection attempt 
makes the software fragile. After all, the idea 
of copy protection is to make it difficult for the 
machine to read the disk—wihich may be a 
good idea for the vendor, but it’s hardly what 
the user wants! 

Many spreadsheet programs have limited 
precision; it's a feature one must check very 
carefully. 

Fd like it if every mail-order house had a 
money-back euarantee, but some of the dis- 
coun? outfits operate at such a low markup 
that they simply can’? do it. In general: the 
lower the price, the less support yoti can ex- 
pect from the deuler. 

Alas, you have the wrong iden abou 
magazinés and advertisements, The advertis- 
ing department doesn't tell me what to write, 
and | don't tell them what ads te accept. in- 
deed, as long as advertisers pay their bills, it's 
legally very difficult to reject an ad, even if 
the magazine doesn’t want to take it. We had 
one item that generated lots of angry letters, 


but legal advisors said we couldn't reject the 
outfits ad! Fortunately, they got in a snit about 
one of my reviews and cancelled, causing joy 
among those who had to open and file all the 
hate mail, . . . Jerry 


Assembly-Language 
No-Man's Land 


Dear Jerry, 

1 greatly enjoy your User's Column in 
BYTE. Keep up the struggle for better 
documentation! It is partly in that regard 
that [ am writing to you. Perhaps you can 
recommend some books or articles that 
deal with an area that is not often 
addressed. 

Texts on assembly-language program- 
ming invariably assume either that the 
reader knows all about it and only wants 
the details of some new processor (in- 
cluding hardware considerations that the 
programmer doesn't necessarily need) or 
that the reader knows nothing and must 
be told about number bases, etc. They 
then lead into the writing of whole pro- 
grams, systems, monitors, etc. Texts on 
high-level languages work in much the 
same way. Two sorts are available: 
references that define syntax with railroad 
diagrams and introductory texts that have 
to explain about the meaning of 
arithmetic assignment statements and 
such. 

A no-man’s land exists between these 
two extremes that interests me. Specifical- 
ly, how do ] use assembly language to 
write the critical subroutine that deter- 
mines program efficiency and link it into 
the main program that is written in 
FORTRAN-BO, compiled MBASIC, or 
whatever? [ have purchased Microsoft 
F-80 (subset FORTRAN-IV), L-80 (Linker), 
M-80 (Macro-assembler) and MBASIC 
compiler in order to do such things. A re- 
cent article in BYTE ("Chisel Your Code 
with a Profile?" August, page 286) 
described ways to conduct activity 
analysis to identify the 10 percent of the 
code that does 90 percent of the work. But 
it {as with most books and documenta- 
tion) says only to use assembly code to 
optimize that 10 percent, 

I know how to identify the critical 
subroutine. In a recent research project 
{a new numerical neutron-transport 
scheme), most of the code is input of the 
problem parameters, initialization of ar- 
rays, analysis of results, and printout. 
This all executes once per run. But one 
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subroutine is called 294,912 times in a 
typical run. The program runs four hours 
on a 5-MHz 80B8/8087 

The documentation (and the advertis- 
ing) indicates that F89, L-80, Lib-80, M-80, 
and MBASIC compiler constitute a “soft- 
ware development system" and that FOR- 
TRAN and assembly-language routines 
can be called from BASIC programs, etc 
However, all the manuals point to each 
other as containing the details, and I have 
not successfully managed to use this soft- 
ware for its intended purpose, (When I 
called Microsoft Tech Support for details, 
the response was “Just try it. 1t all works.” 
I found this less than helpful, but I tried 
it. The result: error messages. In par- 
Heular, it seems that the FORTRAN 
subroutine requires that the Forlib library 
be linked to define various global sym- 
bols. The main similarly requires 
that Obslib be linked or the run-time 
system used. | prefer stand-alone code. 
However, linking both libraries results in 
“multiply defined global symbol" errors, 
and the programs don't run. If you fail to 
link either library, you get "undefined 
global symbol" errors, 

These tools were expensive, and it 
burns me not to be able to use them. So 
my question is: where do I find a text that 
will walk through some examples of ac- 
tually using assembly code to optimize a 
routine for a program written in a high- 
level language? 

Kirk Mathews 
Springboro, OH 


Good question. I wish 1 had such a book 
myself. There are Z80-code cookbooks and 
plenty of books on haw to write the assembly- 
language programs, but darned little showing 
you precisely how to link in assembly pro- 
grams to previously written stuff. 

I've found the same kind of problem with 
CB-80 and Digital Research's RMAC 
assembler; it ought to be easy to do that kind 
of thing, but there are insufficient examples 
lo fet me puzzle it out. 

Mnybe one or another of the readers can 
help? . . . Jerry 


Benchmark Marks 


Dear Jetry, 

Below are listed three variations of your 
20) by 20 array benchmark, adapted to run 
in BASICOO under the OS9 operating 
system on a 6809 card in an Apple Il. 
BASICO9 compiles to an intermediate 
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code that is then interpreted and is thus 
directly comparable to CBASIC in that 


respect, 


Benchmark Time 
Variation (min:sec) 
Integer Arrays, 

Integer Loop indexes 00:31 
Real , 

Real Loop Indexes 01:11 
Real Arrays, 

Integer Loop Indexes 00:45 


In comparison with your published 
figures (October 1982 BYTE, page 262) for 
other processor/language combinations 
the times would seem to be extremely 
good, especially when you consider that 
the 6809 is running at the Apple's 
nominal clock speed of 1.023 MHz. I dort 
think you've published figures for this 
particular combination. Please notice that 
a 68000 processor runs p-code almost as 
fast as an 80B6 runs its machine language. 
If it weren't so popular, the 8086 and its 
8088 cousin would be good jokes. I've 
never been able to understand why 
anybody would transplant 8-bit architec- 
ture to a 16-bit processor. 

Frank C, Kuechmann 
Vancouver, WA 


You and my son agree on the 68000 as a bet- 
der way to go, but a number of people I respect 
prefer the 8086 (followed by the 286, eic.). As 
Jor me, l'm not so interested in chip architec- 
ture or in assembly languages. As the 
machines get fast enough and memory falis 
in price, most real programming will be done 
in higher-level languages. 

We at Chaos Manor are doing most of our 
work in Pascal just now, with the intention 
of switching to Modula-2 as soon as we have 
stable Modula campilers. Our programs are 
portable between the Sage and the Godbout 
8086, and we expect to be able to recompile 
them and run on more advanced systems as 


they come out. ... Jerry 


Transmitting Pages 


Dear Jerry, 

As a fellow H/Z-19 terminal owner, can 
you tell me who knows the special 
routine to make the "Transmit Page" (ESC 
¥) function work? See enclosure. Two let- 
ters to Heath have drawn blanks. 

Peter Engh 
La Jolla, CA 


As your enclosure shows, the Heath 
documentation (page 23) discusses "Transmit 
Page” but refers ta the possibility of special 
routines in the host computer. In big 
machines, you can edit material on the ter- 
minal and, when the screen ts set up the way 
you want, send the whole page at once. This 
is useful for time-sharing systems because 
you're not using central-computer time while 
editing. 

I know of few microcomputers that operate 
in the tmnsmil-page mode. If you want to save 
stuff from the Z-19 screen, you'll have fo write 
a special routine. The Z-19 manual describes 
what the terminal pitches; you have to write 
the catcher... . Jerry 


Copyrighting and 
Personalizing 


Dear Jerry, 

In the August 1983 issue of PC Magazine 
(page 58) under the Letters banner "Legal 
Matter," the secretary of Cincinnati's IBM 
PC User's group requests clarification of 
the legality of distribution of software 
copied from the pages of PC Magazine. I 
can't believe PC's response, which I quote: 
"The contents of each issue of PC 
Magazine are copyrighted by the 
publisher, and all rights of reproduction 
in all forms and media are strictly re- 
served. The original purchaser/subscriber 
only is authorized to make copies solely 
for his/her own use. Distribution, 
transmission, or transfer of copies to any 
other person is an infringement of the 
copyright. —Ed.” To your knowledge, is 
this an industry standard? 

On to other things. Seems to me that 
a partial solution of the software-piracy 
conflict is to personalize each product. 
That is, include in each screen the name 
of the purchaser. Pirates would be easier 
to spot and would have to suffer at least 
some embarrassment to be blatantly 
using a product that was licensed to 
someone else, Sure it complicates manu- 
facture and it could be defeated on a case- 
by-case basis by clever counter- 
programming, but it is a thought. (If the 
retail vendor had to run a purchaser- 
specific custamization procedure at the 
store, then at least it would guarantee the 
machine readability of the disks you pur- 
chase.) It would be irritating to be con- 
stantly reminded that a you 
were using aften was illicitly copied from 
another user whose name you are fre- 
quently reminded of. 


I use Compuview's Vedit on an 
Osborne 1 and am pleased with it. (This 
machine can perform string searches so 
much faster than any larger machine I've 
ever used that I'm continually amazed.) 
l'm glad ta hear that the customization 
process will be simplified. I like Com- 
puview's software-update subscription 
option (550 per year for Vedit). 

Larry Weiss 
Garland, TX 


Actually, PC's statement is just an explana- 
tion of the copyright laws. Only the copyright 
holder has the right to sell or distribute capies 
of copyrighted matter. There is no restriction 
on resale of the original material; its legal for 
me to sell or lend used books. However, I may 
not make copies of them (except as provided 
under the "fair use" provisions of the 
Copyright Act). Specifically, 1 can't make a 
copy, then sell the original. 

Magazines traditionally buy various 
packages of rights (the right to publish in 
magazines, the exclusive or nonexclusive right 
to include the article in anthologies, and so 
on}; what's bought varies from magazine to 
magazine and often from author to author 
within the magazine. 

Personalizing software is costly; imagine 
what rt would cost to imprint the purchaser's 
name on each book sold by B. Dalton! 

We're also pleased with Vedit for program- 
ming, although the number of commands can 
be overwhelming when you first try 


it. ... Jerry 


Wordstar Spelling Checker 


Dear Jerry, 

I recently discovered a useful way of 
using The Word Plus spelling checker 
with Wordstar. Instead of having The 
Word Plus mark the words you choose 
with asterisks or similar characters, I use 
a null character, CTRL @, as the marking 
character. There are several advantages to 
this. 
First, if you forget to remove a mark 
before printing, at least you don't call at- 
tention to the mistake—useful if you on- 
ly have time to print one copy of whatever 
you are working on. 

Second, you can use some of the 
Spellstar options of Wordstar, e.g., you 
can find the marks that you have placed 
by typing CTRL-QL. This has the advan- 
tage that it doesn't destroy any other 
searches you have previously set up by 
using CTRL-QA or CTRL-QE and it 


remembers changes that you have already 
made. So if you tell it to ignore a mark 
you placed, when it "sees" the same word 
again, it removes the mark from that and 
continues automatically. 

Third, any words you teil Wordstar to 
put in dictionaries or ignore are record- 
ed in a file called filename.ADD, which 
you can later edit and turn into a special 
dictionary for The Word. (You must edit 
the file first—Wordstar adds I, D, or S to 
the front of the word.) 

By the way, I just read the book you 
wrote with Larry Niven, Oath of Fealty. 1 
particularly chuckled over the part where 
the police have asked MILLIE for al! the 
files in Rand's directory and MILLIE is 
told to print them at 300 baud. I trust that 
this was your idea. 

Miles Thomas 
Franklin Lakes, N) 


Thanks for the kind words, and also for the 
tip, We tried if on the Z-100 Wordstar and it 
worked fine. 

Larry and I usually won't answer questions 
about who wrote what in our books, but given 
his public disclaimer on computer knowledge, 
I suppose I can admit that MILLIE was mostly 
"y idez, ... Jerry 


Z-DOS and MS-DOS 


Dear Jerry, 

Your brief note in “Eagles, Text Editors, 
New Compilers, and Much More" 
(September, page 307) about the incom- 
patibility problem between IBM PC pro- 
grams and the Zenith 2-100 was 
moderately helpful. [t could have been 
more so if Victor Wright's address in 
Louisville, Kentucky, had been included. 

Your mention earlier in the column of 
your own Z-100 prompts me to ask you 
for any assistance and/or advice you can 
give in regard to “standard” program 
availability for the Z-DOS implementa- 
tion of MS-DOS. 

Gerald Erskine 
New Brunswick, Canada 


It's been my general policy not to include 
people's private addresses. Alas, I don't keep 
answered mail (much to the relief of my wife, 
housekeeper, and assistants; where would they 
put it?), so I can't look it up for you. 

BUSS ("The Independent Newsletter of 
Heath Co. Computers,” 716 E St. SE, 
Washington, DC 20003, (202) 544-0900) is 
usually the first to list new Z-DOS software 


and is well worth the $20 annual subscrip- 
tion fee. (Single issues are $2.) 1 generally 
don't comment on anything | haven't used, 
and lately I haven't received much Z-DOS 
stuff. Of course, as soon as I write this, il will 
flood in. I hope so; the Z-100 is a good 
machine, . , , Jerry 


No Problems with Valdocs 


Dear Jerry, 
As an almost first-time computer user 


I feel compelled to defend the Epson 
QX-10 computer and its Valdocs system. 
You were too harsh in your judgment of 
it and missed the point of who the system 
was really designed for. I purchased one 
of the first systems released and have had 
next to no difficulties with it, 

As a way of introduction, I'm a physi- 
cian with only a peripheral interest in 
computers up to now. ] am a charter 
subscriber to BYTE and bought a Radio 
Shack TRS-80 Model I computer when 
it first came out. I learned a lot about 
computers from the Model I and how to 
program in BASIC, but I could never get 
the damn thing to save programs on 
cassette tapes and I didn't want to add the 
expense of a disk drive to a diabolical 
machine that drove me crazy. 

Sa I went back to reading computer 
magazines and waiting. Then I saw an 
article in BYTE ("An Introduction to the 
Human Applications and Standard Com- 
puter Interface,” Parts 1 and 2, October 
and November 1982, pages 291 and 379, 
respectively) by Chris Rutkowski about a 
new computer system that he was work- 
ing on; it looked too good to be true. | 
then found out that a computer store in 
my town would be carrying it, and 1 
became a permanent fixture in that store. 
Rumors were rampant—it will be out next 
month, next week, any day now, by 
Christmas. I was such a persistent 
customer (pest?) that when the store re- 
ceived the first QX-10 I took it home even 
without instructions. 

I can honestly say that ] have never 
taken a complex piece of machinery out 
of the box, plugged it in, and had it work 
as | thought it should with fewer prob- 
lems. [t has changed my life. I have a 
problem with poor handwriting (typical 
physician?) and spelling. To use a 
typewriter involves a high frustration 
level, much time, and reams of paper. My 
use of a computer involves letters, short 
papers, and minutes of meetings. The Ep- 
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son QX-10 has done this with no prob- 
lems whatsoever, 

My three daughters watched over my 
shoulders and wanted to use it for school 
work and letters to their friends. I let 
therm try and, again, no problems. In fact, 
I had to give them each their own data 
disk so I could find my own material. 

The clincher happened when I tried 
another word processor. I wanted to try 
a spreadsheet and a dictionary; I got à 
deal on a package of four programs from 
Peachtree Software. As this package m- 
cluded Peachtext, 1 decided to try it. It in- 
cludes some features not found on the 
Valdocs program. I spent most of one 
weekend on the self-instruction book 
and got about halfway through it. A week 
later when ! got back to it I had to start 
at the beginning, l'm sure that 1 could 
learn it, but unless I used it every day I 
would have the same problem each time 
! went back to it. I just returned from a 
two-week vacation, and using my OX-10 
with the Valdocs program was like finding 
an old friend, 

I haven't had any problems with lost 
data. I use Control-M to change data disks 
and periodically press Menu and then 
Undo to save material as 1 write it. This 
takes about 10 seconds of my time. I guess 
if | got used to à faster program than 
Valdocs, 1 might enjoy it, but as it is, I can 
live with it! 

[ will say that computers seem to be like 
a virulent virus. | now am making a pest 
of myself at the computer store again, 
waiting for the TPM primer and the 
Valdocs technical manual. I'm anxious to 
find out more about what goes,on in my 
computer and how to make it do all sorts 
of wonderful things. I have bought books 
on BASIC, assembly-language program- 
ming, CP/M, Supercalc, etc. [n a year or 


two, I might agree with your criticism. 
Who knows? But for now, don't take my 
QX-10 and Valdocs away from me. 

By the way, I agree with you about the 
Epson FX-80 printer. It is quiet and seems 
to print well but is not at all easy to load. 
It does work fine with form-feed paper 
but not with individual sheets. My haunt 
of the computer store paid off yesterday, 
however, I now have a Comrex CR-ll 
printer ($600), and it seems to correct all 
of the above-mentioned problems. 
Herbert Thompson 
Decatur, IL 


I'm glad you like your machine. Heaven 
knows, the OX-10 has got to be a lot better tan 
no computer at all, and it certainly is easy 
enough to get running. (The only one I know 
of that’s easier to get going right out of the 
box is the Eagle 1600). Moreover, if you in- 
tend to print only on continuous paper, 
without using stationery or letterhead, Valdocs 
isn't so bad (except that it takes too long to 
address the envelope). 

One question: why was your letter to me 
done on a Selectric typewriter instead of on 
your machine? , , , Jerry 


And the Next Five Years 


Dear Jerry, 

The next time you unlock your crystal 
ball to look into the future, you might 
want to have it checked out first. When 
you used it to write "The Next Five Years 
in Microcomputers” (September, page 
233), it seems to have been looking into 
my window rather than the future, 

I am using a multiuser, multiprocessor 
system with a custom-designed serial 
board that enables me to appear to be five 
"virtual terminals.” I can run up to five 


separate programs and jump back and 
forth between them by pressing function 
keys. The programs continue to run and 
update their own virtual-terminal screen 
even if they are not currently being 
displayed on the "real" terminal. When 
I jump back to a program, its current 
screen (including all character attributes) 
is displayed from memory in the custom- 
serial board. The board can also be used 
to allow two terminals to appear as two 
virtual terminals each. The multipro- 
cessor consists of a main Z80 with 64K, 
three satellite Z80s with 64K, an 8088 with 
256K, and a 68BÜOE with 128K. All run 
under Micromatior’s M/NET, a derivative 
of Digital Research's MP/M. 

Frank Korzeniewski 

Berkeley, CA 


It sounds like a wonderful system. Nol long 
after I wrote "The Next Five Years. . ." I found 
out some other outfits, including Compupro, 
had some pretty neat tricks up their sleeves. 

In my defense, two things: "The Next Five 
Years... " was written as a speech to be 
delivered in early spring, and I only said these 
things would happen in the next half decade, 
not what part of it! Some of what I predicted 
hasn't happened yet. .. . Jerry 


Jerry Pournelle-welcomes readers‘ com- 
ments and opinions. Send a self-addressed, 
stamped envelope to Jerry Pournelle, c/o 
BYTE Publications, POB 372, Hancock, 


NH 03449, Please put your address on the 
letter as weil as on the envelope. Due to 
the high volume of letters, Jerry cannot 


guarantee a personal reply, 


ULTRA-RES™ GRAPHICS 


IEEE-696 S-100 


IBM-PC 


-1X512X512 $495 
-93X512X512 $1250 
-1X 1024 X 1024 $995 


-1X512X512 $495 
- 1X 1024 X 1024 $995 
~ CONSOLE EMULATOR 550 

- PLOT 10 $150 


Software drivers, Hardware zoom, Programmable Display 
Resolution, Windowing, Mulli- Controller Capability, 
NEG UPD7220 Graphic Controller 


C.S.D. Incorporated 
P.O. BOX 253 ret MA 01776 
(617) 443-2750 


FEATURES 


Starting Prices 


ULTRA-RES Trademark CSD Inc. 
fBM-PC Trademark IBM 
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ompuPro 


A GENNI i MANY 


SYSTEM 8167A $3899 
SYSTEM B16/B $4899 
SYSTEM B16/CH* 

w/ 40 Mb HARD DISK $8749 
SYSTEM B16/68K* $8749 


SYSTEM 816/10" 

THE ABOVE FULLY ASM., 

TESTED, & BURNED-IN 

| "INCLUDES ON-SITE XEROX SERVICE 


CPU 8086 A&T $529 
CPU 8086/87 A&T $739 
CPU 68K W/CP/M 68K & map 

FORTH $732 
CPU 286 A&T $1119 
CPU 16032 A&T $489 


RAM 16 64K STATIC, 8 OR 16, A&T $389 
RAM 22 256K STATIC, 8 or 16, A&T $1229 
DISK | A&T $349 
INTERFACER 3-8 SERIAL A&T $489 


SIX SLOT MOTHERBOARD W/TERM $99 


Qlume TERMINAL 


QVT 102G $469 


MORROW B 


MD2 w/MDT50 TERMINAL 
& TALLY SPIRIT PRINTER $1599 


MD3 SYSTEM AS EQUIP ABOVE $1899 


MD11SYSTEM AS EQUIP ABOVE 82745 
W CP M30 128K RAM DSDO FLPY 
& t ITMb HD 
MOP-3 PORTABLE Same as 
MD-3 w/5x7 Screen And 


Detachable K.B. CALL 
< ADVANCED | 
DIGITAL 
$ CORPORANON 
SUPERSIX 128K RAM $800 
SUPERSLAVE GMHz 128K $595 


HDC-1001-&5'' H.D. CONTROLLER $450 


CP/M 3.0 $350 

TURBODOS MULTI-USER $600 
FLUKE 77 — S119 

FLLIK E] ovo merer 


* 0.3% DC Accuracy 

S-100's DUAL EXTENDER BD. $39 

16K EPROM BD s99 
$285 
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u f Personal Speech 
Sysiem 


SPECTRONICS CORPORATION 


PE-14 Erases 6 Eproms $65 
PE-14T Same as PE-14 w/Timer $89 
PE-24T Erases 9 Eproms in 15 

Min. W/Timer $135 


14425 North 79th Street 


Scottsdale, Arizona 85260 
TELEX: 16 5025 FTCC SEC PHX 


9-100 


ESTABLISHED 1977 


MODEM ORDERS 602-991-1387 


SALES 800 - 528-3138 


DIGITAL RESEARCH 


MP, Mil $315 
MP/M-86 $455 
CONCURRENT CP/M $245 
CP/M PLUS $245 
"C" COMPILER $420 
PASCAL MT+86 420 
SPEED PROG PKG $175 
ACCESS MNGR-B6 $280 
DISPLAY MNGR-86 $350 
PL^1.86 $525 
COMPUTER INNOVATIONS 
'C' COMPILER, PC-DOS $297 
bap MicroPro. 

PROFESSIONAL PACK 5379 

Wordstar, Speilstar, 

Mail Merge, Star Index 
DATA STAR 8 CP/M $199 
CALC STAR 8 CP/M 599 
SUPER SORT 8 CP/M $175 
MAILMERGE OR SPELLSTAR $150 
SBC 300 5 MHz $819 
EXPANDORAM IV 

W/EDC 256K 61,499 
VERSAFLOPPY 11/6985 

W/CP/M 30 $419 
VFW-lll 3x5'A" H.D, + 

4x5'A" & B" DRVS. $679 
PROM100 2708, 2758, 2716's $234 
RAMDisc 256K 

Disk Drive Emulator $700 
ROMDisc 128K $280 
SD 300 CHASIS 

6 Slot “Folded” Bus $535 
PRINTERS 
DAISYWRITER 2000 W/ 48K $1095 
TALLEY SPIRIT BOCPS $299 
EPSON MX 100 $569 
OKIDATA 93 $959 


FLOPPY DISK DRIVES 


ADD-ON DRIVES W/INDUSTHRIAL 


QUALITY CABINETS 
W/2 QUME 142 5'4'" DSDD 
W72 QUME 242 B" DSDD 
W/2 QUME 842 8” DSDD 
BARE DRIVES 


842 8" DSDD STD. 
242 8" DSDD Thin 
142 5'A" DSDD Thin 


landon 100-2 5%” DSDD 


SCION MICRO ANGELO 612 
SCION MICRO ANGELO 520 


$ 


Clume 


FULL DEALER SUPPORT 


VISIT OUR SHOWROOM 
Hrs. 9:00AM - 5:30PM M-F 


Circle 321 on inquiry card. 


$447 
$999 
1259 


5460 
$416 
$186 


$229 


$685 
$965 


TECHNICAL 602-991-7870 


DEALER INQUIRIES 
WELCOME 


MICROBUFFER/EPSON'" CARD 
MBS-16/32K SERIAL 

M@S-32K SERIAL 

MBP-64K PARALLEL 


MICROBUFFER IN-LINE'* STAND ALONE 


MBIS SERIAL 64K 

MBIP PARALLEL 64K 

MICROBUFFER I| +'™ 
16K. APPLE ll, the iie 


CAPTAIN w/384K, 
Clock/CAL w/ Banery, 
Serial, Para, RamOtsk, Spooler 


IEEE 488 8D. W/Sottware 


1st MATE 256K. CL CAL 
W^ BATTERY, SERIAL PARA, 
RAM DISK. SPOOLER 


SMb CART WINCH IN PC s 
GRAPHICS MASTER 

HI-RES RGB COLOR GRAPHICS 
255K DYNAMIC MEMORY 
TIME MASTER 

W/BATTERY BACK- UP 


p data 


systems 


(isa) U.S. ROBOTICS 


TELPAC SOFTWARE 
$-100 8D. MODEM 
300/1200 BAUD 
PASSWORD 300/1200 BAUO 
AUTO DIAL 212A 
PERSONAL MODEM 
For IBM-PC BUS 
PERSONAL w/64K, Serial, Para, 
Clock/Cal-Battery, Software 


(DHayes 


ISM-PC 1200B MODEM BOARD 


SII 


PB1 Eprom Programmer 
VB1C Memory Mapped Video Bd. 


NOVATION 


J-CAT 300 Baud 
D-CAT 300 Baud 
SMART CAT 212A/103 


Subject to Available Quantities 
Prices Quoted Include 
Cash Discounts 


Shipping & Insurance Extra 


$557 
$368 


$105 | 


$129 
$159 
$199 


$259 
$259 


$195 


OR 
PC 


5419 


1479 


$575 
$349 


$109 


CALL 


$56 


$225 
$175 


$168. 
5450 


Book Reviews 


Legal Care for 
Your Software 
Daniel Remer 

Nolo Press 

Berkeley, CA: 1982 
232 pages, softcover, 
$19.95 


Reviewed by 
Ed Bernstein 


Legal Care for Your Software 
by Daniel Remer is a step-by- 
step, simply written, and 
thorough guide for anyone 
who writes or publishes 
commercial computer saft- 
ware or who wonders if it 
would be worth the trouble 
to do so. The book is full of 
examples, explanations, and 
even do-it-yourself legal 
forms that are basic to any- 
one trying to untangle the 
web of software law, Remer's 
point is that you may be the 
most talented programmer 
alive—and may deserve to be 
the richest—but if you aren't 
just as smart when it comes 
to the law, you could be in 
trouble. 

Remer, an attorney who 
serves as legal counsel to 
several software companies, 
never forgets what many pro- 
grammers learn the hard 
way: although the law may 
try to keep pace with tech- 
nology, the fact is that it is 
often left “from months to 


centuries behind.” Software 
can, of course, be legally pro- 
tected, but the programmer's 
challenge is figuring out 
which legal methods apply 
and how to go about putting 
them in place. 

Because no one law applies 
to every situation, Remer ex- 
plains carefully, and with 
humor, the relative merits of 
trade secrets, copyright and 
patent protection, trade- 
marks, contracts, licensing 
agreements, and so on. 
Plenty of specific examples 
serve to illustrate each case. 

But his book isr't designed 
to replace jawyers, Remer 
says. In many complex cases, 
or in cases where mistakes 
have already been made, a 
lawyer may indeed be 
needed. But a knowledge- 
able author or publisher can 
save time and money by un- 
derstanding that "If you want 
full legal protection for your 
software, you are going to 
have to do much of the work 
yourself,” 

Protecting code is a case in 
point. The ways to protect 
source code (the actual lan- 
guage the programmer uses, 
frequently in a high-level lan- 
guage such as BASIC, FOR- 
TRAN, or FORTH) may be 
far different from those used 
to protect object code (the 
low-level instruction to the 


computer created by the 
source code). 

Trade-secret law applies to 
both source and object code, 
Remer explains, and it is the 
industry's favorite way to 
protect software. But, as 
Rerner notes, there are weak- 
nesses inherent in trying to 
protect code—the program- 
mer's ability, for example, to 
"keep a zipped lip.” He also 
outlines a variety of other 
procedures that ensure that 
trade-secret status remains in 
place, including several 
nondisclosure agreements. 

Copyright protection is 
among the easiest to obtain; 
your software is, in fact, 
"born" with a copyright that 
makes it illegal for anyone 
else to copy it. But you have 
no protection against a fellow 
programmer who independ- 
ently produces a program 
that just happens to operate 
exactly like yours. À copy- 
right offers protection of an 
expression of an idea, not an 
idea itself. Two programs can 
produce identical results, but 
both can be copyrighted if 
they accomplish that task in 
unique ways. 

Patent protection sounds 
like the perfect solution be- 
cause it protects not only the 
expression of the idea but the 
idea itself, Unfortunately, 
software is almost never 


patentable, Remer says, and 
even if it were, the time and 
legal trouble involved in ob- 
taining a patent could easily 
exceed the lifespan and value 
of the program itself. 

Trademarks serve only one 
purpose: protecting the 
name of a program. 

Remer warns, at some 
length, about protecting 
yourself as well as your soft- 
ware. He discusses a variety 
of ways to limit personal 
liability in the event of un- 
happy customers, an in- 
evitability in the real world. 

Finally, the book provides 
copies of various contracts, 
agreements, and disclaimers 
that you can customize for 
your own applications. The 
sample forms and contracts— 
nearly 100 pages of them— 
may be the most useful part 
of the book. À careful read- 
ing of these forms can be as 
educational as the chapters 
that explain them. 

Remer writes clearly and 
with plenty of common 
sense. It's hard to imagine a 
more useful or less intimidat- 
ing guide to the legal com- 
plexities of protecting soft- 
ware. H 


Ed Bernstein (30 Belle Ave., Fair- 
fax, CA 94930) is director of editorial 
development for Broderbund Soft- 
ware Inc. of San Rafael, California. 
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Circia 78 on inquiry card. 


TAXING 


SOFTWARE 


Tax Package Handles 
More Than 30 Forms 
The Micro-Tax tax- 
preparation system can 
compute and print more 
than 30 IRS schedules and 
farms for multiple clients, 
partnerships, and corporate 
returns. Depreciation is 
computed by individual 
items or groups of items. 
Other rax-computation 
abilities include underpay- 
ment penalties, self-employ- 
ment taxes, minimum and 
alternanve minimum tax, 
and incame averaging. 
Micro-Tax is said to be easy 
to use because it calls for 
simple prompts and 
organizes data entry in a se- 
quence that’s similar to that 
of manual tax preparation, 
Micro-Tax is available for 
the DEC Rainbow 100 and 
MS-DOS- and CP/M 8080- , 
Z80-, 8085-, and 8086- 
based systems, Three 
versions are offered: per- 
sonal, commercial accoun- 
tant, and partnership and 
corporate. The home com- 
puter Micro-Tax costs $195, 
The other versions are 
$1000 each. Annual up- 
dates and state tax- 
preparation programs are 
available. For more informa- 
tion. contact Microcom- 
puter Taxsystems Inc., Suite 
A, 6203 Variel Ave., 
Woodland Hills, CA 91367, 
(818) 704-7800. 
Circle 550 on inquiry card. 


Individual Tax Planner 

The Individual Tax Plan- 
ner calculates alternative 
taxes for individuals and 
fiduciaries for 1983 and 


What's New? 


beyond. Projections for 
multiple years and cases are 
displayed on screen, and in- 
stant recalculations in a 
worksheet format allow 
rapid examination of the 
consequences of alter- 
native rax plans. Computa- 
tions include income 
averaging tax. alternative 
minimum tax, and auto- 
matic indexing of post-1984 
years. Client information 
can be saved to disk for 
printing out comprehensive 
reports. Fuli help screens are 
provided. 

The Individual Tax Plan- 


ner for 1983 is available for 
a first-year subscription 
price of $595, which in- 
cludes documentation and 
toll-free assistance. An IBM 
or IBM-compatible com- 
puter with 128K bytes of 
memory, two disk drives, a 
monitor. and a printer are 
required. For further infor- 
mation, contact Tax 
Management Inec., 1231 
25th St. NW, Washington, 
DC 20037, (800) 372-1033; 


in Maryland, (BOO) 352- 
1400: the District of Colum- 
bia, 258-940]. 


Circle 557 on inquiry card. 


Professional and Personal Tax Programs 


Aardvark/McGraw-Hill 
markets tax-preparation 
programs for professional 
and persona! use, In addi- 
tion to standard tax calcula- 
tions, Professiona! Tax Plan 
Version 3.0 can compute 
self-employment taxes 
under the regular method, 
taxable unemployment 
compensation, taxable 
Social Security benefits for 


1984 and after, and limita- 
tions for most credits. It can 
generate an investment 
report that summarizes the 
after-tax effect of invest- 
ment assumptions; addi- 
tional reports, such as m- 
come averaging. are possi- 
ble. Other features include 
income inputs, help 
screens, a file-information 
screen, and a calculator 


function. It runs on Apple, 
Hewlett-Packard, IBM, and 
CPIM systems. The sug- 
gested retail price is 3350. 

For home use, Aard- 
vark/McGraw-Hill offers the 
Personal Tax Planner. This 
$99 program, which runs 
on Apple and IBM Personal 
Computers, can handle 
returns for homeowners 
and renters and one of 
two-income households, 
Personal Tax Planner will 
cipher short- and long-term 
capital gains and losses, the 
purchase or sale of real 
estate, and business. [t's 
available at bookstores and 
computer retailers nation- 
wide, For more information, 
contact Aardvark/McGraw- 
Hill, 783 North Water Sr., 
Milwaukee. WI 53202. 
(414) 289-9988. 


Circle 552 on inquiry card. 


Accountant's 1040 

Preparation System 

G&G 1040 is designed 
for accountants using 
CP/M-80 and CP/M-86 
computers. This profession- 
al-level program features in- 
put screens that match IRS 
forms and the ability to pro- 
vide choices for the least tax 
consequences, such as 
whether Schedule A is pre 
ferable to tne standard 
schedule. Additional cal- 
culations inciude optional 
state sales tax, excess FICA, 
earned-income credit, in- 
come averaging, and mini- 
mum tax. The program pro- 
cesses 39 IRS schedules and 
comes with a batch com- 
pute/print mode and a 
depreciation module. It's 
claimed that the program 
calculates an entire return in 
10 to 15 seconds. 
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The suggested list price 
for the G & G 1040 Profes- 
sional Series is $750. An- 
nual updates are available. 
A Starter Series that pro- 
cesses 15 forms but does 
not include batch opera- 


What's New? 


tions or a depreciation 
module costs $195. Contact 
G & G Software Inc, 510 
Park Blvd., Austin, TX 
78751. [512) 458-5760. 

Circle 553 on inquiry card. 


Lettered Schedules, 20 Forms in One Package 


The Series 1040 tax- 
preparation program con- 
tains all lettered tax sched- 
ules and 20 numbered 
forms, With Series 1040, 
you have to enter informa- 
tion only once, which 
saves time and minimizes 
errors. All figures and new 
entries are 'automatically 
carried over to applicable 
forms and schedules, Tax 
results are calculated and 
displayed instantly The 
display screens replicate 
1040 forms. Further 
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highlights are that it asks 
questions. traps mistakes, 
and prompts you from item 
to item, Series 1040 works 
on such machines as the 
IBM Personal Computer. 
Series 1040 costs 51150 
Selected state modules are 
available. Complete infor- 
mation can be obtained 
from Calcu-Tax Computer 
Software inc. 19-21 West 
Mount Pleasant Ave., Liv- 
ingston, NJ 07039, {20i} 
992-2274. 
Circie 556 on inquiry card. 


Personal Tax System 
for Multiplan 

EZ Ware's Tax-Prep per- 
sonal tax system works 
with Microsoft's Multiplan 
electronic spreadsheet. Pro- 
vided with [9 tax forms and 
schedules, Tax-Prep uses 
display screens that 
simulate IRS forms as work- 
ing ternplates. A data-entry 
procedure interrelates tem- 
plates for a complete series 
Of federal tax forms and 
automatically applies 
entered data to appropriate 
forms and schedules. Tax- 
Prep well print directly on IRS 
1040 forms and schedules, 
continuous 1040 forms. 
and computer paper used 
with an overlay. In addition, 
it can be used with 
Multiplan's advanced 
features to perform tax 
planning, budgeting, and 
analysis. 

Tax-Prep works with the 
Apple, Compaq. TI Profes- 
sional, IBM PC, and Zenith 
2-100. Complete with a 
manual and tutorial, it costs 
$89.95. Annual updating is 
available. Tax-Prep is 
available factory-direct from 
EZ Ware Inc. 17 Bryn Mawr 
Ave., Bala Cynwyd, PA 
19004, (215) 667-4833. 
Circle SSt on inquiry card. 


Tax Rellef for IBM PC 

Tax Relief ! and Il for the 
IBM PC have been an- 
nounced by Micro Vision, 
Tax Relief |l, a professional 
package, has such features 
as income averaging, alter- 
nate minimum and 
minimum tax, data and 
calculation carryover to rele- 
vant places. client sum- 
maries, and a client direc- 
tory Entries can be 


changed and deleted at 
any time, and on-line helps 
ald data entry. Several print 
options and 25 federal 
schedules and forms are 
supported. An IBM PC or 
PC XT with a minimum of 
128K bytes of memory 
DOS 2.0, two disk drives, 
monochrome or color dis- 
play and a paralle! printer 
are required, Tax Relief | 
costs $299, Annual up- 
dates are available, 

Tax Relief | is designed for 
individual use, it supports 
[5 forms and has most of 
the features of Relief ti The 
suggested price is $149. For 
more details, contact Micro 
Vision, 145 Wicks Rd. 
Commack, NY 11725. (516) 
499-4010. 

Circle 554 on inquiry card. 


Commodore Tax 
Program 

Northland Accounting's 
Taxald was developed by 
experienced tax accoun- 
rants for use on Com- 
modore 64 and VIC-20 
computers. It computes 3 
line-Dy-line readout of Form 
1040 and related schedules. 
A manual with step-by-step 
instructions for data entry is 
supplied. 

Three versions of the pro- 
gram are available: Taxaid |, 
I. and Il. Taxaid i, $19.95 
tape or $24.95 floppy disk. 
is designed for the basic 
VIC-20. It outputs informa- 
tian to your monitor only. 
Taxaid Il is tailored for I6K- 
byte VIC-20s, Output is to 
the monitor or a printer. An 
expanded version for rhe 
Commodore 64, Taxaid lli 
will also output to either 
the monitor or printer. Tax- 
aid if and IIl are available on 
fioppy disk or cassette for 


What's New? 


$29 95 or $24.95, Contact 
Northland Accounting inc., 
Software Department, 606 
Second Ave., Two Harbors, 
MN 55616, (218) 834-5012, 
Circle 555 on inquiry card. 


LE ee 
SOFTWARE 


Templates Extend 
1-2-3 

Professional Software 
Technology has introduced 
two templates that expand 
the versatility of Lotus 
Development Corporations 
|-2-3: Persona! Tax Preparer 
and Time and Billing. 

The Personal Tax Preparer 
condenses |-2-3 to seven 
single-letter commands. 
Save, Print, and Destroy are 
the only fundamentals you 
need to prepare Form 1040 
and a variety of lettered 
schedules, Once entered, 
numbers are automatically 
carried to the appropriate 
locations on supporting 
forms and schedules. Stan- 
dard features include inter- 
nal tax tables, screen dis- 
plays of ail forms in use, and 
the ability to print directly 
on federal forms. 

For its single-lener com- 
mands, Time and Billing 
uses simple associations, 
such as Z for zapping an ac- 
count. it accommodates 
more than 20 people per 
disk. A total of 10,000 
clients can be maintained, 
each with up to 2000 bill- 
ing entries. It shows num- 
bers as they are entered, 
calculations as they are 
made, and the interrelation- 
ships between entries or 
the bottom line. Any sys- 
tem of keeping time slips 
can be used. Time and Bili- 
ing lets you customize up 


to 30 abbreviated service 
codes, which minimizes bill- 
ing-entry descriptions. Re- 
ceivables are monitored, 
and the aging of accounts 
is displayed. 

Both programs work 
with 1-2-3 Release 1A and 
any computer with 256K 
bytes of memory and a 
hard-disk or two floppy-disk 
drives. Previous knowledge 
of l-2-3 is not necessary. 
Each program retails for 
$175. For full details, contact 
Professional Software Tech- 
nology, POB 269, Rockport, 
MA 01966, (617) 546-3494. 


Circle 567 on inquiry card. 


Fast Word Processor 

The Qwerty word pro- 
cessor from HFK Software 
can keep pace with you 
even if you can type 140 
words per minute Qwerty 
provides variable margin 
settings ranging from I to 
150 columns, tab stops. 
paragraph indentations, up 
and down scrolling, for- 
ward/backward search and 
search and replace opera- 
tions, and block moves. 
Dynamic insertion and 
typeover with automatic 
word and back wrap is 
supported, Text can be 
dynamically centered, and 
such character attributes as 
underscore, boldface, 
subscript, superscript, dou- 
ble underscore, and strike- 
through can be applied 
during or after text entry. 
Left. right. and deiete 
operations can be per- 
formed by character, word, 
or line. On-line helps aid 
operation. 

Qwerty supports a wide 
range of printers. Print op- 
tions include a number of 
pitch and line-spacing set- 


tings, variable form and 
character sizes, automatic 
pagination with widow 
line elimination, and 
automatic user-selectable 
page numbering. Sixteen 
color sets are available 
when you use Qwerty 
with an RGB color graphics 
monitor. 

This program is designed 
to run on the IBM PC, PC 
XT. Chameleon, Compaq, 


and other computers using 
PC-DOS. With DOS 2.0, 
96K bytes of memory are 
required. Complete with a 
tutorial workbook, Qwerty 
costs $325, For $25, you 
can try a full-function 
Qwerty. Qwerty ıs 
available factory-direct from 
HFK Software Inc., Old 
Danbury Rd., Danbury, NH 
03230, (617) 259-0059 

Circle 559 on inquiry card. 


Printer-Control Program 


Set-FX, a machine-lan- 
guage printer-control pro- 
gram for Epson FX-BO/IO0 
printers and the IBM PC or 
the Compaq portable, has 
been introduced by Soft- 
style inc. With Set-FX, Ep- 
son printers can produce 
the full IBM PC character 
set, line graphics, foreign 
language characters, and 
math and science symbols 
exactly as they appear on 
screen. Menus are provid- 
ed for setting condensed, 
emphasized, proportional, 
and italic characters. Set-FX 
includes a custom font 
generator. According to 
the manufacturer, special 
fants can be printed at 160 


CDs. 

Set-FX requires one disk 
drive and a monitor 
Memory requirements are 
64K bytes when running 
under PC-DOS 1.1 or 96K 
bytes with DOS 2.0. It's 
compatible with any hard 
disk operated under PC- 
DOS and with all Epson 
print modes, Complete 
with a manual, QUICK 
reference card, and a 
demonstration program, 
Set-FX costs $59.95, plus 
$2 handling, Contact Soft- 
style Inc.. Suite 200, 7192 
Kalanianaole Highway. 
Honolulu, HI 96825, (808} 
396-5368. 

Circle 558 on inquiry card. 
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What's New? 


Communicatlons 
Software and 
Controller Emulator 
for Lisa 

Apple Computer has in- 
troduced a pair of data- 
communications products, 
Lisaterminal and the Appie 
Cluster Coniroller. that 
enable Lisa to interact with 
mainframe systems. Avail- 
able at authorized Lisa 
dealers and through Ap- 
ple’s national account ex- 
ecutives, Lisaterminal costs 
$295, and the Cluster Con- 
trailer ranges from $4500 
to $7000. 

Lisaterrninal provides Lisa 
with TTY and DEC 
VT100/52 terminal emula- 
tion and the ability to ex- 
change information via a 
modem with computers 
supporting asynchronous 
protocols. It permits access 
to remote mainframes and 
information services such 
as Compuserve and Dow 
Jones. Also provided are 
icons, cut and paste in- 
tegration between applica- 
von programs, and muitiple 
windows. 

A protocol converter, the 
Cluster Controller works 
like an IBM 3270-type 
cluster controller. When 
used with Lisaterminal, Lisa 
can communicate with IBM 
mainframe networks by 
mimicking IBM 3278 Model 
2 terminal functions. It con- 
verts SNA/SDLC or BSC 
protocols to asynchronous 
protocols and monitors the 
flow of information in both 
directions, ensuring ac- 
curate transmissions. Both 
the Lisa and an attached 
printer communicate 
through a single Cluster 
port. The Cluster Controller 
can be accessed via a 
modem, making remote 
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communications with a 
mainframe possibile. The 
Cluster Controller comes 
with three or sever serial 
RS-232C ports for mixing 
and matching Lisas and 
printers. 

Apple has also an- 
nounced that Ryan- 
McFarland Corporations 
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RM/COBOL and RM/FOR- 
TRAN language compilers 
are available for the Lisa. For 
more information, contact 
Apple Computer Inc., 
20525 Mariani Ave., Cuper- 
tino, CA 95014, [800] 
538-9696; in California, 
(408) 996-1010. 

Circle 560 on inquiry card. 


Music Synthesizer for Commodore 64 


Musicalc converts the 
Commodore 645 Sound In- 
terface chip into a three- 
voice music synthesizer. 
Musicalc lets you play along 
with preprogrammed mel- 
odies, create and store 
melodies for later playback, 
and compose music in a 
variety of styles. Standard 
features include real-time se- 
quencing, slide controls, 
modulators, and trans- 


posers. Musical creations 
can be played back through 
television sets, stereo 
systems, or professional! 
amplifiers by means of stan- 
dard RCA patch cords, 
The suggested retail price 
Is $74.95. For details, con- 
tact Waveform Inc.. 1912 
Bonita Way, Berkeley CA 
94704, (415) 841-9866. 
Circle 563 on inquiry card. 


Mouse Commands integrated Software 


Jane is an integrated 
Software package con- 
sisting of a word processor. 
spreadsheet, and a file/list 
manager. A mouse-driven 
system employing easily 
understood pictures and 
symbols rather than pro- 
gramming instructions is at 
the heart of Jane's user in- 


terface. Access to various 
applications and the enter- 
ing of data is performed by 
pointing the mouse to the 
appropriate symbo] on 
screen, Each application in- 
teracts with the others, and 
you can work with any or 
all of the applications 
through up to four on- 


screen windows. M'indaw 
dimensions can be expand- 
ed or contracted. 

Jane runs on most B- or 
Ié-bit personal computers, 
such as the Apple, Atari, 
Commodore 64. and IBM 
PC, with 64K bytes of RAM. 
It comes with the mouse, 
mouse controller card, and 
users quide. The suggested 
retail price js $295. Graphics 
and communications pro- 
grams will be available. For 
complete details, contact 
Arktronics Corp.. 113 South 
Fourth Ave., Ann Arbor, MI 
48104, (800) 225-5275; in 
Michigan, (313) 769-7253 
Circle 55! on inquiry card. 


Software Targeted 
at Business 

Superex International 
Marketing recently released 
15 programs targeted at 
businesses. Applications 
focus on wholesalers, 
retailers, importer/exporters, 
financial analysts, mail- 
order houses, and phar- 
macists. An integrated ac- 
counting package with ac- 
counts receivable/payable, 
general ledger, and payroll 
modules is also available. 

Most Superex programs 
are designed for use on 
floppy- or hard-disk 
systems and many are 
offered in a specia) network 
configuration. A few pro- 
grams, such as the Phar- 
macist Assistant, require 
hard disks. Superex pro- 
grams support Appte, Col- 
umbia, Compaq, Corona, 
DEC Rainbow, Eagle, 
Franklin, IBM PC. Texas In- 
struments Professional, and 
Toshiba computers. BASICA 
or GW BASIC is necessary. 
Under MS-DOS, the 
minimum memory require- 
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ment is 128K bytes. Ver- 
sions for Apple and Franklin 
need 64K bytes of RAM 
Prices range from $300 to 
$2000 For full particulars, 
contact Superex Interna- 
tional Marketing. 151 
Ludiow St, POB 248, 
Yonkers, NY 10705, (800) 
862-8800; in New York, 
(914) 964-5200. 

Circle 562 on inquiry card. 


Ovation for In- 
tegrated Software 
Ovation software lets 

you create, access, move, 
extract, and manipulate 
data in various forms 
without reentering data, 
preparing different files. or 
swapping applications 
modes. This program pro- 
vides built-in formats for let- 
ters, spreadsheets, and 
notes, customizing capa- 
biliues, single-keystroke 
macro instructions, and ad- 
vanced macros via text files. 
Five applicatons capabilities 
are provided: spreadsheet, 
graphics, information man- 
agement, word processing. 
and data communications, 
Different applications can 
be entered at any time, and 
data that is entered into a 
spreadsheet can be turned 
into a graph or inserted into 
a report on the same 
screen. A linking process 
automatically reflects any 
changes in associated 
forms. 

Thirty English-language 
commands, entirely sum- 
marized on a single card, 
are all that you have to 
learn to run Ovation. The 
commands are common 
across applications Other 
features include context- 
sensitive helps, automatic 
backup and disk number- 
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ing, and = continuous 
prompts. Ovation runs 
on the Tandy 2000 and 
IBM PC and PC-compatible 
8086/8088-based systems 
using MS-DOS. It requires 
256K bytes of memory. A 
PC XT with a hard disk is 
recommended. but Ova- 
tion will run with rwo flop- 
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py disks. Color and most 
printers are supported. The 
suggested retail price is 
$795. For additional infor- 
maton, contact Ovation 
Technologies inc., 770 
Dedham St, Canton, MA 
02021, (617) 821-1420. 
Circie 564 on inquiry card. 


Multifunction Package Offers 
Six Modules 


Integrated-6, a multifunc- 
tion software package for 
the IBM Personal Com- 
puter, is manufactured by 
Mosaic Software its basic 
ingredients are a relational 
database, presentation- 
quality business graphics, a 
word processor, a spread- 
sheet, IBM PC-to-PC com- 
munications capabilities, 
and DEC VTIOO/52 or IBM 
3101 terminal emulation. 
Standard operating features 
include menu-driven com- 
mands, fill-in-the-blank in- 
put formats. and built-in 
help screens Integrated-6 
lets you create, store, 
analyze, graphically display. 
combine, and condense in- 
formation and transfer it 
between modules and 


computers. The same infor- 
mation can be output in a 
variety of formats for 
presentations. 

The database module 
features disk access with a 
capacity of up to 100,000 
records per file. The 
graphics module, based on 
the Superchartman Il pro- 
gram, offers nearly 20 
graphic styles, ranging from 
pie and text charts to 
pie/bar chart combinations. 
Able to handle as many as 
256 columns and 2000 
rows, Integrated-6's spread- 
sheet can use information 
created and stored in the 
database for graphic 
displays or merge it with 
text to produce reports. 

Integrated-6 is written In 


the C language. It requires 
a minimum memory of 
256K bytes, The company 
intends to transport it to 
other computers and 
enhance Its emulation 
capabilities. The suggested 
retail price for Integrated-6 
is $495. Contact Mosaic 
Software, 1972 Massachu- 
setts Ave., Cambridge, MA 
02140. (617) 491-2434 
Circle 566 on inquiry card. 


——————"" 
TERMINALS 


Hi-Res Terminal 
Comes with DIN 
Keyboard 


Liberty Electronics’ 
Freedom 200 is a high- 
resolution, nonglare 12-inch 
video-display terminal with 
a lO6-key DIN-standard 
keyboard. This tilt-and- 
swivel unit features eight 
foreign character sets, 7 by 
9 character cells in a 9 by 12 
matrix, a 24-line by 80- 
character display format, 
and a user-accessible 25th 
Status line A software set- 
up mode and 10 program- 
mable function keys offer 
operator convenience. 

The Freedom 200 has 
nonvolatile memory for 
storing function keys and 
set-up modes during power- 
down. Nonembedded char- 
acter attributes for both 
the visual display and data 
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entry as well as double- 
height and double-width 
characters and 86 graphics 
characters are provided. 
Miscellaneous highlights in- 
clude programmable hand- 
shaking protocol, a bidirec- 
tional buffered auxiliary port 
with expandable buffers. 
programmable answer 
back. smooth scrolling, ad- 
fustable screen time-out, 
split-screen capabilities with 


What's New? 


definable scroll regions, and 
Televideo 950 and Lear- 
Seigler ADM 31 emulation, 
The single-unit price for 
the Freedom 200 is $745, 
Quantity discounts are 
available. For more informa- 
tion, contact Liberty Elec- 
tronics, 625 Third St, San 
Francisco, CA 94107, (415) 
543-7000. 
Circle 569 on inquiry card. 


CAD/CAM Graphics Monitor 


Colorgraphic Com- 
munications Corporaton 
believes that its XL-13 
monitor is a cost-effective 
solution for CAD/CAM 
graphics requirements. 
Plug-compatible with the 
IBM Personal Computer, 
the XL-13 consists of a bit- 
mapped graphics board, 
graphics primitives, a high- 
performance 13-inch color 
video display, and a power 
supply. Its standard screen 
format is 80 columns by 24 
or 48 lines, and character 
sizes can be 7 by 9 dots in 
an 8- by IO-dot grid or bit- 
map programmable. Both 
text and graphic cursor 
types are supported, with 
visible, invisible, blinking, or 
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nonblinking attributes. 
Graphics features include 
an escape sequence inter- 
preter for such graphic 
functions as vectors, arcs, 
Circles, polygons, and 
parallelograms; draw over 
and behind; independent 
draw and erase between 
graphics and text; geo- 
metric and complex filis; 
128 fill patterns; zoom, pan, 
scroll, and scaling; and 
prefill or post-bounded fill 
with solid color or pattern. 

The graphics board pro- 
vides a 1024 by 512 by 4 
resolution. The 40-MHz 
bandwidth monitor is 
swept at 32 kHz horizantal- 
ly and 60 Hz noninterlace 
vertically. This combination 


provides a flicker-free view- 
ing window of 640 by 480 
pixels. The IBM PC's high- 
and medium-resolution and 
alphanumeric modes are 
supported. 

The XL-13 lists for $3495. 
A 19-inch monitor version, 
the X19, costs $3995. 
Volume discounts are 
offered. For additional infor- 
mation, contact Cal- 
orgraphic Communications 
Corp, 2379 John Glenn 
Dr, POB 80448, Atlanta, 
GA 30366. [404] 455-3971, 


Circle 570 on inquiry card. 


Touch-Sensitive 

Monitor for IBM 

Microtouch Systems has 
unveiled the Point 1 touch- 
sensitive monitor for the 
IBM Personal Computer. 
Point ! lets you position the 
cursor, select from menus, 
and manipulate graphics 
with the touch of a finger 
on the video display. An 
on-board  8-bit 65FllI 
microprocessor controls 
data formats and calibra- 
tions and comes with a 
FORTH interpreter, 2K bytes 
of RAM for user programs, 
and 4K bytes of ROM for 
MTS firmware. Switch set- 
tings include 110 to 9600 
bps data rates; none, even, 
odd parity; ! or 2 stop bits: 
and software-adjustable 
parameters, The monitor is 
available with TTL or com- 
posite outputs and amber 
or green- phosphor screens. 
Resolution is 1024 by 1024 
points at 75 points per sec- 
ond; rhe data rate ts 200 
points per second, Output 
is asynchronous RS-232C. 
Five commands are used to 
configure the screen, set 
parameters, and perform 
self-tests. Additional pro- 


gramming can be done 
using a proprietary Touch 
Commands Set and user- 
defined commands. 
Versions of the Point t 
are available for both 
monochrome and color 
graphics cards. A 4K-byte 
EEPROM is available as an 
option. In small quantities, 
Point | costs less than 
$850. An OEM kit of the 
touch screen can be ob- 
tained. For complete details, 
contact Microtouch Sys- 
tems Inc., Suite 5050, 400 
West Cummings Park, 
Woburn, MA 01801. 
Circle 568 on inquiry card. 


ET EX 
PERIPHERALS 


IBM Data Acquisition 
and Control 

Metrabyte Corporation 
has announced an A/D 
data-acquisition and contro} 
board for the IBM Personal 
Computer. The Dascon-i 
features 12 bits of digital i/O, 
[2-bit resolution of analog 
VO, four analog input charr 
nels with overvoltage pro- 
tection, switch-selectable 
input filters, two adjustable 
voltage references, two 
-mA constant current 
sources, external interrupt 
capabilities, and a battery- 
backed real-time clack. 
Resolution is 5OO microvoits 
per bit. Optional switch 
selections can extend the 


resolution to 0.5 microvolt 
per bit on two channels. 
Two channels contain RTD 
Interfaces for built-in 
temperature measurements 
from -200 to 650 degrees 
Centigrade. 

Supplied software in- 
cludes [I/O driver sub- 
routines and such util- 
ities as graphics and 
calibration/set-up pro- 
cedures. Options include 
two channels of 12-bit D/A 
output with switch- 
selectable ranges, 2 screw 
terminal connector, a solid- 
state VO module board, 
and an electromechanical 
relay output board. 
Dascon-| costs $485, in- 
cluding manual. 37-pin D 
connector, calibration 
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resistors. and card quide. 
Options range fram 512 to 
$128, 

Also available from 
Metrabyte is a parallel digital 
VO card that provides 24 
TTL/OTicompatibie digital 
VO lines. It has interrupt in- 
put and enable lines as well 
ds external connections to 
the IBM PC's bus power 
supplies. The two dozen 
VO lines are provided 
through an 8255-5 pro- 
grammable peripheral inter- 
face, It costs $89, For more 
information on these prod- 
ucts, contact Metrabyte 
Corp, 254 Tosca Dr, 
Stoughton, MA 02072, 
[617] 344-1990. 

Circle 57! on inquiry card. 


Interface Grapples with Printer 


The Grappler CD in- 
teligent printer interface for 
the Commodore 64 is 
marketed by Orange Micro. 
The Grappler’s C-1525 
printer-emufation mode 
provides the means for 
Such dot-matrix printers as 
Epson, Star, Okidata, Pro- 
writer, and NEC to produce 
graphics and special 
characters. Standard print 
features include high- 


resolution graphics screen 
dumps, text screen dumps, 
a transparent operation 
mode, and biock graphics 
screen dump. Double-size, 
inverted, rotated, and ern- 
phasized graphics are ac- 
cessible through simple 
commands. Margin and tab 
settings, page length. and 
skip-over perforation are 
among the Grappler's text- 
formatting features. More 


than 22 commands provide 
printing flexibility. 

The Grappler comes 
with all necessary cables 
and its own serial ports. 
Power is drawn from the 
Commodore's expansion 
port. The suggested retail 
price is $139. For the name 
of your nearest dealer, con- 
fact Orange Micro Inc. 
1400 Lakeview Ave, 
Anaheim, CA 92807, (714] 
479-2772. 


Circle 575 on inquiry card. 


Comprehensive Data 
Encryptor 

Transcryptor blocks 
unauthorized access to 
computers and terminals, 
generates its own encryp- 
tion keys, and automatical- 
ly encrypts messages upon 
transmission and decrypts 
them upon receipt. Trans- 
cryptor operates asyn- 


chronousty, and it automat- 
ically adjusts to data rates 
ranging from 150 to 9600 
bps. It has an error- 
correction feature that 
causes automatic resyn- 
chronization when line- 
noise errors occur. System 
hardware includes a Z80 
central processor and dual 
RS-232C ports. 
Transcryptor can be easi- 
ly installed between a com- 
puter and modem or a 
direct line. The suggested 
retail price is $945. Contact 
Cryptext Corp, POB 425, 
Northgate Station, Seattle. 
WA 98125, [206] 364-8585. 
Circle 573 on inquiry card. 


SYSTEMS 


16-bit Desktop from Sperry 


Sperry's 16-bit Personal 
Computer has built-in cam- 
munications capabilities. 
The basic unit contains an 
8088 microprocessor, 
ftoppy- or hard-disk drives, 
an asynchronous adapter 
for mainframe communica- 
tions, and expansion slots. 
Standard hardware in- 
cludes switch-selectable 
4 77- or 7 16-MHz clock 
rates, 128K bytes of RAM, 
and seven expansion slots. 

Two color display moni- 
tors are offered for the 
Sperry Personal Computer: 
medium and high resolu- 
tion. The 15-inch medium- 
resolution display has an 80 


or 40 by 25 format, 16K- 
byte buffer, 320 by 200 or 
640 by 200 resolution, and 
up to 16 colors. Character 
size is 5 by 7 in an & by 
8-dot block. The 12-inch 
color monitor has four res- 
olutions, ranging from 320 
by 200 to 640 by 400, a 
192K-byre buffer, and the 
ability to display up to 256 
characters. Its character size 
is 7 by 14 dots in an 8- by 
16-dot block. A mono- 
chrome display !s also avail- 
able. 

Mass storage is provided 
by 320K- or 360K-byte 
floppy-disk drives or by a 
1O-megabyte hard-disk 
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drive. MS-DOS level 1.25 or 
level 2.0 is standard, de- 
pending on disk storage. 
Some of the applications 
pragrams currently offered 
are Multiplan, Wordstar, 
dBase |l, and Mai! Merge. 

The Sperry Personal 
Computer is available in 
seven models, differing in 


regard to monitor and stor- 
age selections. A dot-matrix 
printer is optional. Prices 
range from 52643 to 
$5753. For more informa- 
tion. contact Sperry Corp., 
Computer Systems Divi- 
sion, POB 500, Blue Bell, 
PA 19424, 1215] 542-4213. 
Circle 590 on inquiry card. 


M68000 Computer 


Runs Uniplus 


Perkin-Elmer's 7350 Pro- 
fessional Computer is a 
desktop computer founded 
on the M68000 micropro- 
cessor. The 7350 is a 
modular machine consist- 
ing of a display unit, de- 
tached keyboard, a 15- 
megabyte Winchester 
hard-disk drive, and two 
double-density double- 
sided floppy-disk drives. The 
furnished DOS is Uniplus, a 
Bell Labs Unix System Ili 
derivative. The 7350 is of- 
fered in single-user, color 
graphics, and multifunction 
cluster console configura- 
tions, 

The single-user worksta- 
tion comes with 320K bytes 


of user memory. The color 
graphics version has 448K 
bytes of memory and a 
palette of 27 colors, 16 of 
which can be displayed 
simultaneously. The 
I-megabyte multifunction 
cluster console can accom- 
modate three terminals. Its 
Satellites have complete ac- 
cess to all host program- 
ming facilities and most ap- 
plications. A number of ap- 
plications packages are 
available for all versions of 
the 7350. 

The single-user worksta- 
tion begins at $8400. The 
cluster console starts at 
511.750. For more informa- 
tion, contact Perkin-Elmer, 
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Data Systems Group, 2 
Crescent Place. Oceanport, 
NJ 07757, (201) 870-4768. 


Circle 587 on inquiry card. 


Royal Introduces Per- 
sonal Computer 

Raya! Business Machines 
has introduced the Alpha- 
tronic Personal Computer 
This Z80A-based machine 
comes with 64K bytes of 
RAM and 32K bytes of 
ROM. It has a BASIC inter- 
preter in ROM and inter- 
faces for a cassette recorder, 
two disk drives, and a paral- 
lel printer, It can be used 
with a home television or 
an RGB monitor; the dis- 
play format is 80 or 40 by 
24, Character resolution is 
formed in an 8- by 12-dot 
matrix. A 79-character key- 
board with six program- 
mable-function keys and 
separate cursor controls 
and numeric keypad is pro- 
vided. For game and tuto- 
rial software, the Alpha- 
tronic has a built-in car- 
tridge slot. 

Slimline 54-inch floppy- 
disk drives and software 
cartridges are options. The 
suggested price is $695. For 
details, contact Rayal Busi- 
ness Machines Inc, 500 
Day Hill Rd.. Windsor, CT 
06095, (203) 683-2222. 
Circle 586 on inquiry card. 


Tandy 2000 Is 
Powered by 80186 
The 16-bit Tandy TRS-BO 

Model 2000, an MS-DOS- 
based system, is powered 
by Intel's 8-MHz 80/86 
microprocessor. Under MS- 
DOS, rhe 2000 can run 
such software as MS-Win- 
dows, Ovation, and Multi- 


ti AA | 


plan. The 2000 has a 90- 
key keyboard with 12 func- 
tion keys and is offered in 
two configurations, both of 
which can accommodate 
up to 768K bytes of RAM. 
The basic 128K-byte 2000 
has twin 5%-inch floppy- 
disk drives, totaling 1.4 
megabytes of storage. It lists 
for $2750. The 256K-byte 
2000 HD system has a 10- 
megabyte hard-disk drive 
augmented with a single 
floppy-disk drive. It costs 
$4250. 

A |2-inch monochrome 
and a |4-inch eight-color 
monitor are offered. The dis- 
play format is 80 by 25. 
High-resolution 640 by 400 
graphics are optional, Other 
options include a mouse 
and a monitor stand. 

The Tandy TRS-80 Model 
2000 ıs available at more 
than 1100 Radio Shack 
Computer Centers. Contact 
Tandy Corp/Radio Shack. 
1800 One Tandy Center. 
Fort Worth, TX 76102. 
Circle 585 on Inquiry card. 


MISCELLANEOUS 


Tool Identifies 
Dead Components 
Metrifast’s Thermoprobe 

lets you quickly identify 
dead components without 
caming into direct contact 


with the PCB, A solid-state 
device consisting of a ther- 
mistor probe connected to 
a modified Wheatstone 
bridge circuit, Thermoprobe 
measures minute tempera- 
ture changes of 1/25 degree 
Fahrenheit [1/45 degree 
Centigrade]. Because dead 
ICs, resistors, transformers, 
and diodes do nor emit 
heat, they can be readily 
identified on the unit's built- 
in S-meter, which indicates 
null to warm as the device 
IS passed above the com- 
ponents. 

Thermoprobe is small 
enough to fit inside a shirt 
pocket. It's powered by a 
9-volt battery Thermoprobe 
is available for $21.95, post- 
age paid, from Metrifast, 51 
South Denton Ave., New 
Hyde Park. NY 11040. 
Circle 593 on inquiry card. 


Money Talks 

The American Founda- 
tran for the Blind is market- 
ing a device that identifies 
and vocalizes the value of 
US. paper currency The 
machine, known as the 
PMI [paper money identi- 
fier], uses an optical scan- 
ning device to identify SI, 
$2, $5, $10, and $20 bills 
and a voice synthesizer to 
announce the value. If a bill 
is fed into the machine face 
down. the voice says 
"over" PMI will also say 
"please try again" if a bill is 
tattered or otherwise un- 
recognizable. 

The rectangular PMI 
measures 342 by 6 by 1534 
inches and weighs 6 
pounds, 2 ounces. Two 
controls, an on/off switch 
and a volume selector, are 
located on the front panel. 
PMi plugs into any standard 


three-prong, ?20-voit outlet 
and can be used with a 
talking cash register devel- 
Oped by the Foundation. 
PMI costs $600. Purchas- 
ing details are outlined in a 
free catalog, Products for 
People with Vision Prob- 
lems, which is available in 
print or braille from the 
American Foundation for 
the Blind, Consumer Prod- 
ucts, 15 West léth St, New 
York, NY 1001 
Circle 591 on inquiry card. 


Rewrite Labels 

When used with ther 
complementary marking 
pen, Holman Data Prod- 
ucts' Rewrite Labels can be 
erased with a damp cloth 
and reused. These 4- by 
4V5-inch labels have seven 
lines for information. A 
package of 100 Rewrite 
Labels with one marking 
pen costs $9.95, Quantity 
discounts are available. 
Contact Holman Data 
Products, 2059 West Lin- 
colin. Oroville, CA 95965, 
(716) 533-5997. 
Circle 595 on inquiry card. 


Workshelves Adjust 
to Your Taste 

The Stack*Rack line of 
computer workshelves 
comprises nine models that 
can be adapted to any 
microcomputer on the mar- 
ket. Produced by California 
Design Works, Stack*Racks 
feature adjustable shelves 
that can be set level, sloped, 
or vertically to suit persona! 
tastes, They are made of 
solid red oak with an oil 
finish. 

Stack*Racks are available 
with ]4-. 18. or 22-inch 


shelves in single- or dou- 
ble-shelf configurations. 
Prices range from $38 to 
$118. For complete details, 


contact California Design 
Works, POB 3052, Mon- 
terey, CA 93940. 

Circle 596 on inquiry card. 


Micro Charts Aid Programmers 


Micro Logic Corpora- 
tion’s Micro Chart #7 is a 
double-sided, full-page ref- 
erence card for 8086 and 
8088 programmers. Micro 
Chart represents the recon- 
struction of the bits, codes, 
and special conditions 
found in data manuals. The 
data are presented In a fully 
decoded format, which fa- 
cilitates programming, de- 
bugging. and patching. 
Areas cavered are conver- 
sion of instructions to and 
from hexadecimal, instruc- 


tion descriptions, cycle time, 
addressing modes, flag 
codes, register map. mem- 
ory Map, pinouts, and ASCII 
codes. Diagrams and cau- 
tionary notes are provided 
as well. 

Micro Chart £7 is made 
of the same type of plastic 
as a credit card. In lots of 
one to nine, it costs $5.95, 
plus $1 postage. Order 
Micro Chart directly from 
Micro Logic Carp., 100 2nd 
St. POB 174, Hackensack, 
NJ 07602, (201) 342-6518. 
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The information printed in the new products pages of BYTE is | 
obtained from "new product” or "press release" copy sent by 
the promoters of new products. If in our judgment the infor- 
mation might be of Interest to the personal computing experi- 
menters and homebrewers who read BYTE, we print it in some 
form. We openly solicit releases and photos from manufac- 
turers and suppliers to this marketplace. The information is 


printed more or less as a first-in first-out queue, sut ject to ot- 
casional priority modifications. While we would not knowing- 
ly print untrue or inaccurate data, or data from unreliable com- 
panies, our capacity to evaluate the products and companies 
appearing in the "What's New?" feature is necessarily limited. 
| We therefore cannot be responsible for product quality or 
company performance. 
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RIBBON RE-INKERS 


Introce:rng the Piha-Ink , an incredible new device 
whith extends the life of your fabric printer ribbons 
by a factor of TEN) Works with any fabric ribbon 
with Winch or narrower width. Automatically re-inks 
your ribbons either on or off the printer for congiet- 


RS-232 
BREAKOUT BOX 


The Pika-Itox RS-232 1/0 tester is the mast advanced 
breakout box on the market today. An absolute 
necessity for anyone who uses or works with R3-232 
peripherals, interfaces, or data lines. Saves hours of 


models. Lifetime warranty! 


RS-232 SWITCHES 
SAVE 40% TO 80%! 


Allows several devices to share a single AS-232 data. 
line. Enhances Flexibility of your system and puts an 


| end to juggling cables. You've heard them called AB 
| pwitches or T-switchas, and they have outrageous 
aggravation. Available in standard or deluxe tri-state | 


prices! 


tent dark black print. Pays for itsatf on the first rib- The Puea-Switch™ ls an economical alternative In kit 
nan form, You assemble it yaurselt and save 40% to 80%} 
Available in two modes: 2-device (AB + common) 
with 3 female connectors, and S-device (ABCDE + 
common] with 6 female connectors. Switches any 8 
lines. Siler plated switch contacts, gold plated con- 


hector contacts. Complete, nothing else ta buy. 


e 25-pin male OCE 
and femala DTE 
connectors, 
Individual LED's 
monitor pins, 2, 

3, 4, 5, 6. 8, 15, 
17, 20, 21, 22, 25, 
plus MARK and 
SPACE, 
24 DIP switches 
allow signa lines to 
be Individually 
interrupted. 
25 test nins far 
monitaring or cross 
patching with in- 
ciuded jumpers, 
Tri-State model displeys signals as high, law, or 
invalid. 
Fits in shirt pocket. 2,.9"x5. 5"x1,5'*, wt, B oz, 
with batteries (Includad), 
Fulty assembled, ready to use, 
iiti 
$198 
$249 


The Pikadnk isa kit which moludes a — Stainless | 
veel ink reservoir = — ball bearing assembly — « 
ander felts « 316e GÜüHz glectric motor » power 
card + spacia! computer ribbon ink {axtra ink 
available). Comes with complete instructions. Re- 


quires assembly and fabrication with hand tools. Device A 


Device 8 
Device C Gr: 
Devica D 
Device E 


Common 
och  — 3e _ 30* 
Pika-Ink kit $89 $84 


Pika-Switch # 2 (AB) 
TERMINALS & PRINTERS Pika Switch # 5 (ABCDE) 


Male Connector Option 


$79 $75 
$145 $135 
No Charge 


Micro: Tere E301 S875) Qume QVT. 108 : 
Visual 95 $850. Qumes Sorint 11/40 $1405 
Visual 102 $1050 Sprint Interface $59 | 
Qumes QVT-102 $675 Sprat Tractor 


TERMS: All Sales exctusively by mail/phane order. 
Cash, nheck, monry order, MC, Visa. No COD. Add 
$4.50 shipping, NM residents add 4% tax. (Foreign 
customers: payment must ba in U.S. funds drawn 
on a U5. bank, add 10% for sir shipment). 


Pika-Box 

Div, of Applied Computing 
Dept. 501 

1808 Pomona Dr. 

Las Cruces, NM 88001 


each 3+ 


Pika-Box $178 $174 
$219 $211 


Tri-State Pika Box 


ORDERS ONLY Ask Jor Dept. 501 


1580075474000 


In Oregon, and outside the U.S. call (503) 620-1602 


-back issues for sale 


EVIE 


1976 |1977 | 1978 1979] 1980 1981 11982 | 1983| 1984 
= TT penpan] ees 
Feb. METTE IE 

| — [5275 ka rs [sa assa s 5303.70 a 
i-r eee 
passons paa anb — 


Prices include postage in the US. Please add 5.50 per copy for 
Canada and Mexico: and $2,00 per copy to foreign countries. 


[] Check enclosed 


Payments from foreign countries must be made in US funds 
payable at a US bank. 


|  J52005275275325,5325,53700370| — | = VIM D Master Card 
520052005275 527553255325 53705425. — | Card # Exp. 
.]  jszoos2755275| — 322552705425! — | Signature 


[ hezza] arose] 
[| ezsa] — 
LL esp azsa — 
nnezan] — 


Please allow 4 weeks for domestic delivery and 8 weeks for 
foreign delivery. 


Circle and send requests with payments to: — "?m* 
BYTE Back Issues address 
P.O. Box 328 City 
Hancock, NH 03449 state 
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AMDEK COLOR 1 PLUS 
AMDEX COLOR II PLUS 
KADEK COLOR ITI 
AMDER COLOR 1¥ 
AMDEK VIDEO 300 


GREEN} 
AMDEK VIDEO 300 


AMBER) 


BMC AUST9IMD 13° RGO IBM 
COMMODORE COLOR MONITOR 
COMREX 33° COLOR W/SOUND 
COMREX 12" HI-RES AMBER 


PRINCETON GRAPHICS HX-12 

BAKATA 13" COLOR 

SAKATA 13" RGB COLOR 

SAKATA vf a. MONT TOR 

SAKATA 12” 

TAXAN 12" CREEN 

TAXAN 12" AMBER 

TAXAN RGB VISIGN I 

TAXAN RGH VISION III 

ZENITH 12" ANDER 

ZENITH 12° GREEN 

ZENITH RGB COLOR MONITOR 
9" AMBER MONITOR 

GREEN MONITOR 


AMBER 
GREEN MONITOR 


LO-RES COLOR 289.95 


T (RS-232) 79.95 
Ti (ATARI ] 79.95 
Ill (T7T199/4A] 99.95 
V (OSBORNE) 94.95 
vl {IBM PC) 199.95 
VI1 (RS-222) 
X11 [RS-232) 
NOVATION J-CAT 
NOVATION 212 AUTO CAT 
SMARTCAT 212 (1200 BAUD) 
SMARTMODEM 300 BAUD 
SMARTMODEM 1200 BAUD 
SMARTMODEM 12008 = IBH 49.95 
US ROBOTICS AUTODIAL 212 449.95 


We will try to meet or beat any advertised price! 
WE CAN HELP! 1-800-222-2502 


DP-97258 COLOR/SCRIB£ 
DP-9625A 1339.95 
DP=9620A 1129.95 
WP-6000 2199,95 
BP-G5007R SDOCPS 2329.95 
8510SCP COLOR NE 

A00 DAISY WHEEL 

B5 108P 

CR-I DAISY WHEEL 629. -35 
COMREX CR-I1 DAISY WHEEL 469.95 
DAISEYWRITER 2000 
DIABLO 630155 
EPSON FX-80 d/TRACTOR 
EPSON FX-100 F/T LOW 
EPSON LO-1500 LETTER QUALITY 

/T Low 


GORILLA DAMAHA PRINTER 

IDS |— a 

IDS PRISM 13 

IDS PRISM 132c - COLOR 

JUKI 6100 PRINTER (FI! 
MAHNESMANN TALLY MTiG6UL $39.95 
MANNESMAMN TALLY MT1680L 799.95 
MANNESMANN TALLY MT440L NEW! 1 
NEC 3550 SPIMWRITER-IBM 1754.95 
NEC 8025 120 CPS 136 COL 719.95 
OKIDATA MICROLINE BU 

ORIDATA PACEMARK 23505 

OKIDATA PACEMARK 23505 

OKIDATA PACEMARK 2410P 

OKIDATA PACEMARK 2410S 

OKIDATA 82A W/GRAPHICS 

OKIDATA BIA W/GRAPHICS 

OKIDATA 


935 
PRINTMASTER (DAISY) 
PROWRITER 1 PRINTER 
PROWRITER II PRINTER 
QUADJET COLOR INK JET PRINTER 
QUNE SPRINT 11/40* 1399.95 
SANYO PR55ü00 DAISY WHEEL 659.95 
SILVER-REED 550 DAISY 699.95 
STAR DELTA- 10 160CPS Lovet | 
BTARWRITER DAISY WHEEL 1099.95 
TOSHIBA P1359 LP 1875.9 
TRAMSTAR 315 COLOR 
TRANSTAR 120P 14CP5 
TRANSTAR ?Jü0P 1HCPS 
TRANSTAR 1405 4OCPS 
EPSON SERIAL [(RS-212) 


WIZARD SOB 16K 
OTHER PRINTERS AVAILABLE 


COMMODORE 64 
COMMODORE 1541 DRIVE 
IBK PE 


aoa VP PORTABLE EE 44 
E S¥s 9.9 


18M-PC 
128K, 2-06/DD ORIVES, KEYBOARD 
AKO COMPLETE SOPTWARE PACKAGE 


S CONCEPT MCÓBUUDU 83199 
ane 8" FLOPPY DRIVE 


SOFTWARE PACKAGE 
HI-DIRECTIONAL B- 1/2211 SCREEN 
CORVUS CONCEPT 512k $3599 


EAGLE PC TII 128K SYSTEM 2649.95 


10 MEGABYTE Haw DISK, 
COMPATABLE KEYEOARD, 
MONOCHROME MONITOR, 2 SERIAL & 
? PARALLEL FORT, KE Dos  2.U, 
GW BASIC, CP/M B6 
KAYPRO II 1449.95 


LEADING EDGE 
[EA COMPATABLE COMPUTER 
S088 MPC 7.16 MHz 
7 EXPANSION SLOTS, BUILT IN 
CLOCK, PARALLEL AND SERIAL 
PORTS, 12BK RAM, MONITOR, 
WORD PROCESSING SOFTWARE. 
CALL FOR LOW PRICE! 


NEC APC-Uu0O! 
NEC APC-H02 
NEC APC-HO3 


SANYO MBC 550 SYSTEM 
SANYO WBC- 1000 


TELEVIDEO 16-8IT DESKTOP 
128K BOBS SMHZ DUAL 360K DRIVES 
INCLUDES CP/M $3499.95 


TELEVIDEO 910 TERMINAL $49.95 
TELEVIDEO 925 TERMINAL 759.95 
TELEVIDEO 370 TERMINAL 1199.95 


ZENITH Z-120 ALL-IN-ONE 
BUILT-IN GREEN SCREEN 
DUAL DRIVEB SPECIAL $2999.95 
APPLE //6 NOW AVAILABLE 


WILOCAT STARTER SYSTEM G4K 2DR. 
5502 & 260 APPLE-CLONE 1499.95 


DISKETTES 
&S/SD ELEPHANT 16.95 OPUS 15.95 


88/DD ELEPHANT 19,95 OPUS 17.95 
DS/DD ELEPHANT 25.95 OPUS 24.95 


$2049 
$2549 
$1049 


769.95 
1529.95 


APPLE HARDWARE 


ALS CP/M CARD 
AMDEK AMDISK 3” DISK DR 
APPLE-CAT II 

APPLE DUMPLING GX 
A'TH DIMENSION DRIVE¢CT AL 
ATH DIMENSION DRIVE-ONLY 
HAYES MICHOMODEM 11e 
KENSINGTON SYSTEM SAVER 
KOALA GR/TABLET W/SFTWR 
LAZER MICROSYSTEM UNIVE 
MICRO-SC] A2 DRIVE ONLY 
MICRO-SCI AZ W/CTRL-CARD 
MOUNTAIN MUEIC SYSTEM 
ORANGE MICRO SMART C 
PREMIUM SOFTCARD [le 
QUADRAM G4KB0CUL CRD Ile 
RANA ELITE I W/CTKL-CARD 
RANA ELITE !] W/CTRL 
RANA ELITE LII W/CTRL 
SOUNDCHASER MUSIC SYSTEM 
SOFTCARD (2-80 CARD} 

R 


WICD APPLE MOUSE 
Ina 


KOALA PAD TOUCH TABLET 
KRAFT JOYSTICK 
KICROSOFT SYSTEMCAR) 2568 
HICROSOPT MOUSE 
MOUSE SYSTEMS PC MOUSE 
QUADLINK APPLE EMULATOR 
QUADRAM QUADBOAHD I 64X 

ADRAN QUADCOLOK 1 

ADRAM QUADCHROME MON 
QUADRAM QUADSCRKEN NOW 
RANA DS/DD DISK DRIVE 
STB SUPER I/O MULTITUNCT 169.95 
TG JOYSTICK W/TOGGLE 49.95 
TRANSEND P.C. MODEM 1200 399.95 
VERSAWRITER GRAPH TABLET 239.95 
WIZARD SPOULER P/S 16K 239.95 


CHH54 HARDWARE 


CARDBOARD/5 5 SLOT EXPAM. 54.95 
CARD? GRAPHICS INTERFACE 64.95 
DATA2U ZBO VIDEOPAK 224.95 
GRAPPLER CO NEM PRIWT INTERFACE 
KOALA GRAPH TABLET w/SPT 79.95 
MSD-SDi DISK DRIVE 339.95 
VOICE Mox 99.95 


Circle 24 an inquiry card. 


v 


For technical assistance, order status and California calls (B19) 765-0239 
Apple Country, Ltd., P.0. Box 1099, 2602 Washington St., Julian, Calif. 92036 


Terms. We accept American Express. No extra charge for Visa/MasterCard, Cashier's Check, 
personal check (allow 2 weeks to clear) Shipping & Handling: 596 ($5 min.); APO FPO Alaska 
Hawaii & Monitors 5% ($10 min.) Foreign orders 1596 ($75 min.) All items are new with 
manufacturer's warranty. Prices are subject to availability & change without notice. Purchase order 
must include check. California residents add 6% sales tax. Send $1 (good toward first purchase) for 


new fall catalog. 


Apple Country, Ltd. is a DISCOUNT MAIL ORDER HOUSE for the micro computer — 


and is a California corporation not alfiliated with Apple Computer Inc. Apple is a trademark of Apple Computer Inc. 


c-——— 07 E cdm 
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Circle 348 on inquiry card. 


CHECK SUNTRONICS NEW LOW PRICES 


| IBM Compatible Products Apple Com 


COLUMBIA PC 1690-1 
Includes: Drives, Video Card, Perfect Soft- 
ware Packsge, ME-DOS, CP/M, 

Fast Graphics, BASIC, CP/M-B8, 

Hame Accountant and Gom- 

munications Program. 

FC 1800-1... ce. only $2650.00 
COLUMBIA VP (Portable) ...onby 82760.00 
AST SIXPACK CARD 

Six-lunctian card with 64K-348K RAM 
Mamory, Paralia! Pon, Saria) Port, Clock 
Calundar, Super Drivg we dy Spool, 
AST Sixpack Card. .- only 221.60 
St DUAL VO 
2 Senav2 Parallel Ports, Glock, .... 175.00 
MS 256K RAM Board 
266K RAM Board with Bak, . 122.00 
256K RAM Board with 256K. ....... Call 
SAS! 256X w/faraliel m Seria] Part 
256K w Parallel Port and GAK ..... 259.00 
256K wParallel Port and 266K .,. .. 
255K w/Serigl Port and B4K .. .. 
256K wiSerisl Port and 256K.,... 
| VISTA DISKMASTER 
Diskemaater Floppy and Hard 
Disk Controla.. 4 ' " 22500 
APPRATE IBM PROM Bienert ....,. 122.00 
CABLE for IBM Paraliei Printer. , .. 29.85 
CABLE for Columbia MPC 
Paralia! Printer , Senseo aan raven 2905 
MODEM Novation 103 Smart-Cat .. 5210.00 


SUNTRONICS CO., inc. 


12521 Crenshaw Bivd., Hawthorne, CA 90250 


patible Products 


| AMBER 12" 


Comat esses tere OO 


Runs DOS 33 with any standard Shugart cor- 
patible SW" disk drive. (2 drives each card). 
Does net read 4 track. 


Apprats PROM Blaster. 119,00 
"ALS" 250 Calumn Card. * lek LI 1553.00 
"ALS" 2-CARD (260 CPU) ^ =, 148.00 


API Appla Parallet Primer (miertace card. 
Cantrenics Compatible es a S600 


WORD PROCESSOR erum 
For IBM or MS-DOS, , .. , £295.00 


MALING HET errepa 
1] ere 
For IBM er MS-DOS .., , 
SPELLING CHECKER Dinner 
For IBM nr MS-DOS.  ... 


TELECOM (Banchmark! 
For IBM or MS-DOS...  . ..89&00 


CDEX 
IBM Training .« «rese oes. 52.00 
{d format} ETT . 50.00 
General Products | 
Dink Orives. SA“ and T Slim 


Mamit 
Sv Thin DSDO 40 Track a ee 3300.00 
&' Thin DEDD 50 Track.. a 0.00 


ea 


€ 


| DISKETTE SALE 


FA" Dilattes 
S5/DO (100% cartified) 
OSDO (100% certified) 


190 up 
1.55 
230 


10 up 
125 
2.50 


first 3 pounds plus 


General Products- cont. 


SAMWOO 198MHz 
Video Monitors 
AMBER 9" .,..... 118.00 
GREEN 125... 2,,124.00 
rapit T22.00 
Composite video VO, 750 
lines resolubGn. 76/108 chm impedance. 


tenotuthon 
Geta ut 


yah 

the center. 

MU 24 DD 
BMC PRINTER 


EEEO dei rati printer 
j aia aD com, 9 x T print 
| his Que, reliable qnd 
b 
miiy levri 


seed sete ‘2 59” 


Nota: Pasa add $1000 shippmg and hant 
fing for the video monitors or printer. 


EPROM & RAM SUPER SALE 
Osschption 

(450nS) 

(450n5) 

(28 pin) 


(e Hock} 
(190n51 


PIN 
2716 
n 
ZI 
4154 
g116P-3 


Mother Boards & Card Cages 
SLOTS Bee Bd KT O ABT WAGE 
G6 $1300 $4400 $5900 £84.00 
B 2400 56.00 mp0 116.00 
12 24.00 75.00 11000 150.00 
TOMBtr, No terminaron Wiciuóht Dove ibenia nno 


eit nay beer reuse tan Las, OK torvinror (or 
takinan and parece ni paar A cmm hers. 


DH m Do, vw] 


liL FREE 


1-800-421-5775 
hare ard all ipt an zT3-544- 1149 


5-100 Products 


wr MT 


E4KSM AGT without RAM .. " 1 55 


G4KSM AST w 64h RAM (32-B116's), 339.00 
8-100 Board Uses GMHz 6116's. V Amp 
max. power, Back Select plus Extended 
Addressing allows (or mult-mamury 
board ret-up.4 independant 18K Blocks 
make easy use with multi-usar ays 
tema Any 2K RAM may be repleced by 
a 2718 EPROM. 


. $158.00 | 
149.00 


5&8C-8680 780A CPU, AAT 

SBC-B80 ZBOA CPU. KE. ia 
AM: Z80A CPU boards 
with SerialPoranel Porta. 


UFDC-1 Floppy Controtlar, AAT 245,00 
LUFDC-1 Floppy Conteoilor, Kit 225.00 
The UFOC-1 Floppy Conirbllar uses the 
WU1785 chip which runs either 
arl/or 8'5'4" Disk Drives, 


CLOCK CALENDAR AAT. 115.00 
CLOCK CALENDAR Kit 95 Dü 


Tm: 5-100 Clock sang Board hos 
4 Interrupts, Time, D = Wesk 
and Ballory 


ecial Sale items 


Apple Keyboard Asam & Testad .. $49.95 
SUN-?21 5-100 Prototype Boord 98.35 


EUM 322 2 Apple Prototype Board . .,5.95 
i? a As for ahve hpm 
telas rtíona. Quinsilies. ass Bemnited. 


STORE HOURS: MON.-FRI. 3:008m to 6:00pm SATURDAY 10:00am to 5:00pm 
Mail Order—Min. Order $10 


Visa of MasterCard (please include aspirasion date). Add $2.00 (shipping aed handling! for 


30 har each additional pound to your order, CA rusidants add Calif. sales 


mE 


MEGA BYTES FOR MICRO BUDGETS 


Why pay more for top quality peripherals and accessories when our prices are consistently among the lowest anywhare? Expand your system ard 
shrink your cost. We invite you ta compare pricas, then call us. 


MULTIPLAN . 
MULTIWORD ,..,. ~ WITH 


MULTITOOL BUDGET.. 


"-"L-t cà 


MISC. ITEMS 
92P. .. OKIDATA., PRINTER 


93P,..0KIDATA., . PRINTER .....i. i -so sur. 
~~ -. MONITOR .. .. 
NEC JB1205....., MONITOR .....: 
AMDEK COLOR t, ., MONITOR .,.. 
PEGASUS ... ...; DISK DRIVES... 
CORVUS . es» 542» DISK DRIVES... ‘me stm fj 


DYSAN DISKETTES (Boxes of 10 each} 


oo PEEPTTER TET. i ,SS.SD.,.,. 
|o» 7 DOT werpr 2.34.72 
DS.DD...... eves 
R56 Pa a 
— c PR 
.DS.S8D,.. 
DS.DD,....... 


NEC J81260. 


104/131D on ... o 4 $23" 
104/2D , , inte » 5,25°" 
3740/1......,... 8" 
3740/1D ., 
3740/2 in Oe ogee 
3740/2D .....,.,. 8" 


ORDERS ONLY 800-358-4310 
IN CAL, 800-827-6662 


ofdars as follows: Money order 


meo og .& EB €-o|4 wq €" m Ww Pb Gm o m p yg = 


MQUSE,,. 
MULTITOOL FINANCIAL STATEMENT,,.. 


LE] 9 


SOFTCARD SYSTEM CARDS...,, 


- v M + 


SALE PRICE 


5176.00 
» 39.63 
einn ro s 7049 

v 4104.96 
-, CALL 


SALE PRICE 
~+~- 485,10 
. 2.70 
| £92.50 
«77.50 
. 466,50 
1 CALE 
wm md ^ w A CALL 


SALE PRICE 
tewe@unthas cues 134 83 


ee Ee ea Pat = kr 


eo err eae m don B 
m rms wmm 
X ox o now ow 


bu 


«+4 - =F | 


la em & l+« 
aaf 
k *» - “ra a on $ 
*---£R3 j 
ahd 


-- Mod. áy 


am * + “a & | J 


- -41 
124 (4. O9 
TETEL UT 
tee a 42.29 

"aa 49,24 


Ce 


atla 
kanei tun opui i ro 


HM »"4"9 »à uum su 


zu» COMMERCIAL BUSINESS SYSTEMS 
2858 S. ROBERTSON BLVD. LOS ANGELES, CA 90034 


Phone orders accapted on Bel and Mastercard only. California residents add 6.5% sales tax. No C.O.D, Actual shipping and handhn 
s tw cashiar's chack - marchandise 


mnvallability subject to change. $100 minimum order. 
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VIDEX 


UL-OO.., i 
YT-600 tais P | 
VT-801 a 


L| 
9 »7 1 Li 
+ 


VT-602 4 6 e 
PS-000 
ENH-000 AE 


Re 


ENH-FS-O00. . 
ENH-FS-001. . 


j=.. FUNCTION 


MODEMS 


Ot HAYES. .... 
02 HAYES., .. 
O03 HAYES...... 
D4 HAYES..... 
06 NOVATION ..., DCAT 

068 NOVATION ,. , AUTOCAT 
07 NOVATION 
08 NOVATION . 
09 NOVATION .. 
10 U.S. ROBOTICS, 
11 


, ULTRATERM 
« VIDEOTERM @.Hz. . a à 
VIDEOTERM 6).Hz SOFTSWITCH 
VIDEOTERM 60.Hz SOFTSWITCH INVER , 237.68 
» SID, ws os roms . ' 
ENHANCER Il, 


eg "omo m Am om E 


"m c — setut eF 4 + 
SMARTCAT 103/212. , 
SMARTCAT 1035, 
PASSWORD , 
U.S. ROBOTICS., AUTO DIAL, 


SALE PRICE | 


$282.39 
e cio 40747 
» 230,22 


" a8 “ 


170.64 
vee 1 Ohi 
STRIP. . . . 29.06 


. .ENHANCER Il, FUNCTION STRIP .. FINI? 


.CHRONOGRAPH ,.., 
«SMARTMODEM 300, 
-SMARTMODEM 12%. 
-MICROMODEM II 


as 
m e um $a 
om à team) 


«es 422.30 
o + SEN, 3S 

. 20M. 4J 
TE - , 395.75 
-- 525.00 


em INFORMATION 
(213) 559-0596 


charge added (o all orders. Prapaki 


4i t 


* a "omo 


fumaj 


shipped upon receipt. Personal checks must clear before shipping. 20% restocking tee, Prices and 


Circia 60 on inquiry card. 
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APPLE SOFTWARE 
"AST Verti Form $245 00 
(base 139.00 
Templates PO/INV © 39.00 
MLICRJIEJ © 3100 
ARTSC! Magic Window 99.00 
Magit Mailer 48.00 
Magic Words 49 00 
Manic Calc 99 00 
“ASHTOWE-TATE™ dBase il "a5 00 
Boltiam|ine Strategist 27300 
Financial! Planner 418.00 
Friday! 198.00 
BEAGLE BROTHERS 
Alpha Plot 28.00 
Apple Mechanic 22.00 
Beagle Bag 22.00 
Doss Boss 17,00 
Double Take 27 00 
Pronto Dos 22.00 
utility City 22 00 
BLUE CHIP Millionaire 39 00 
BPI GLIAPIARANV/PRO 285.00 
BROÜUERBUND"" AE. 25.00 
Chopiiter 25.00 
Bank St Writer 45.00 
Lode Runner 26.0 
G WAP 305.00 
AR/FR & £75.00 
CENTRAL POINT Copy I) Plus 32.00 
Filer 15.00 
CONTINENTAL"SL/AR/AP/PREB 156.00 
Home Accountant 49 00 
fCM 68 00 
CRASE Menu Benarator 29.00 
DATA SOFT (Zaxaon) 27.00 
Micropainier 25.00 
DIGITAL RESEARCH" CALL 


DOW JONES "Markel Analyzer™ — 27500 
Market Manager 11 — 


Market Microscope, . SS. 
Investment "Evaluator 125.00 
Connaclar © 85.00 
EDUWARE CALL 
FOX & SELER "Duek Code 195.00 
dGraoh s 125. 
dtitit ' $9.00 
Quick Screen z, 110.00 
HAYDEN Ple Writer " 9900 
RAYES® Smartcom | 89.00 
INFDCOM" Deadline 34 DO 
Zork (/0/0 @ 27.00 
INSOFT Electric Duet 22 00 
GraphFarin 56.00 
KEMSINGTON® Formal it 11300 
LOTUS™ Executive Griating 
System 149.00 
MICRDCUM Micro Terminal 50 00 
MICRO PRO Inlostar 259 00 
"MICROSOFT Multiplan” 169.00 
Budget System 109.00 
Financial Statement 69 00 
Other products CALL 


MDNGGEAM Dollars & Sense 79.00 
MUSE* Supertext Home Otfice — 7300 


Superlext Pro. (ile) 73.00 
Castle Waltanstain 22.00 
olan te Graphics Gystem II — 49.00 
ete Graphies System i 
Graphics Magician 39.00 
Special Eflecis 29.00 
PERFECT SOFTWARE" 
Perfect Writer 149 00 
Perfect Speller 98 00 


Tha Channel Connecting You And Computers 


Pertect Writer ?Speiter 199.00 
Pertect Filer 199 00 
Perfact Cale 99.00 
Writer /Spetles/Fitar/Calte 469 00 
PHOENIX Zoom Gralix 34.00 
QUALITY Bag of Tricks 29.00 
SENSIBLE Speier 83.00 
SIERRA QN LINE 
Screen Writar ti 85.06 
Diclionary 69.00 
Screen Wrilat ‘Dictionary 135.00 
Frogger 2500 
Ultima 1l 38 10 
SILICUN VALLEY 
Word Handler 35.00 
List Handler 3500 
SIMUS Type Attack 2B 00 
Pascal Graphics Editor 75.00 
SOFTWARE PUBLISHING ™ 
(Specily lla or We} 
pls; File 64,00 
pls: Report 79 00 
pls. Graph 84.00 
pis: Write (Ja only) 54.00 
SPINWAKER™ up to 30% off 
BSM Transcend | 69.00 
Algo SEE MODEMS 
STONEWARE 0.8. Master ‘745.00 
D.B. Master Ver, 4 229.00 
SUBLOGIC Flight Simulator 25.00 
TERRAPIN Loga 179.00 
IGOR? Visicale 
ilie) lhe) 183.00 
Olfer Products CALL 
APPLE HARDWARE 


CENTRAL POINT Alaska Card" 99.00 
DAWA * Fan 52 00 


EPS Keyboard 312.00 
Prom @ 23 00 
GIBSON LABS LPS Lighl Pan 275.00 
HAYES Micromocam il W/SC 1 249.00 
KOALA” Graphic Tabíal 85.00 
KRAFT Joystick 40.00 
Paddie 39.00 
MICRO AC) AZ w/o Controle — 21900 
A2 Controller 78.00 
A40 w/o Controller 299 00 
ATO wio Gantroliar 999.00 
A40/A70 Controller 79.00 
MICROSOFT® 16K Ramcard 59.00 
Solicard 219.00 
Softcard Plus 449.00 
Selicard Premium 479.00 
Premium Soflcard (ie 363.00 
MOVATION See MODEMS 
BRANGE MICRO" 
Bullered Grappler 18K 175.00 
PRACTICAL PERIPREMALS 
Micrnhulter it plus 18K PAN — 199.00 
Other Products CALL 
SEM See MODEMS 
TB Paddles 29.00 
Joy Slick 45.00 
Seleci a Part 45.00 
Track Ball 49.00 
Joy Stick (ite) 45.00 
TEMCAL Coo! & Time 75,00 
VIDEX Videotarm wi ss 239,00 
Ultrgierm 279.00 
WICO Joy Stick 59.00 


IBM SOFTWARE 
“AST Versa Form 245.00 
Obase 139.00 
Templates PO/iNV à 33.00 
ML/CRJ/EJ G 33 00 
*ASHTONE-TATE'" dBase (i 385.00 
Batiomline Strategisi 278.00 
Financial Planner 419.00 
Friday! 183 0 
BLUE CHIP Millionaire 39.00 
BPI” GL/AP/AR/PR & 455900 
CENTRAL POINT Copy II PC 32.10 
COMPREBENSIVE 
PC Tutor 1.1 45 00 
PC Tutor 2.0 45 00 
CONTINENTAL" FCM 78.00 
Home Accountant Plus 85.00 
Property Management 323.00 
DATAMOST Write On 89.00 
DIGITAL RESEARCH'" CP/M 86 45,00 
Cóncurrani CP/M 86 235.00 
Dr Logo 79.00 
Dther Producis CALL 
TOW JONES" Markel Analyzer" 275.00 
Markel Manager™ 235 Q0 
Market Microscope §25 00 
Invesiment Evaluator™ 129.00 
Conneclot B5.00 
FOX & GELLER Quick Code 195.00 
dGraph "185.00 
dutii 69.00 
HAYDEN Pie Writer 135.00 
BAYES Smart Cam H 89.00 
IMFOLOM™ Deadline 34 00 
Zork 1/0/19 27 0 
INSOFT Data Design 169.00 
MICROCOM Micro Tarminat 68,00 
*MICROSOFT™ Multiplan 169.00 
Budgel System 109.00 
Financial Statement 69.00 
Word 275.00 
Word w/Mouse 339.00 
Other Products CALL 
MONQGAAM Dollars & Sense 119.00 
MUSE" Supertezi Pro 7300 
*PEACHTREE Peachtext 5000 235 00 
“PERFECT SOFTWARE™ CALL 
PETER NORTON Utilities 54 00 
SIRIS Type Atlack 29.00 
Gorgon Il 29 Q0 
SOFTWARE ARTS TK Solver 219.00 
BOFTWARE PUBLISHING 
pis: File 94.00 
pis: Report 84.00 
pfa, Graph 94,00 
pis: Write 54,00 
SPINNAKER” up to 30% ofl 
RTONEWARE 
DB Master Advanced 449,00 


SUPEASOFT Parsonai Datsbasa 90,00 
VISIEQRP CALL 


IBM HARDWARE 
AMDEK MAI Board 519.00 
AST Call 
NAYES Smarimadam 12008 /SCil 439,00 
ROALA™ Graphic Tabiel 109.00 
KRAFT Joysilck 49.00 
Paddle 39.00 
MICROSOFT® Mousa 149.00 
Sysiem Card 64K 295.00 
Syslem Card 256K 455.00 


QUADAAM Quadlink 
Quadboargd 64K 
Quadboard il 64K 
Quad 512 plus 64M 
Quad 512 plus 255K 
Quad 5f2 plus 5t2K 
64K Ram Chips 
Quadcthrome 
Quadscreen 

TB Paddles 
Joy Stick 
Track Ball 

WHA Joy Stick 


l: c j 
NAYES® Micromodem Il 
wiSC |} (tlh 
SMaricom ( (Il) 
Smartmodeam 12008 
w/SCli (PC) 
Smartcom tt (PC) 
Smarimodam 1200 
(RS232) 
Smartmodem J00 


(R5232) 
Chronograph (RS222] 
NQVATION Apple Cal |! 


(3008) (Il) 
212 Apple Cat ll (3007 1200B) 


(lt) 
212 Apple Cat Il 
Upgrade Kit 
Cat (300B) (A5232) 
D-Ca1 (3008) (AS232) 
J-Cat (3008) (RS232) 
Smart Cat 103 
(300B) (RS232) 
Smart Gat 103 7212 
S2 


(RS232) 
212 Aulo CatiRS232) 
SSM Modemcard w/SQURCE I) 


Transmadern 1200 (ii) 
AlO-2 Ser/Par interlace 


MONITORS 
AMDER Video 300 
Video 300A 
Color | 
Color | plus 
Color i 
Color til 
Color iV 
DVM Intertace ili} 
DYM Interface (ble) 
WEC 12" Green JB1201 
12° Colo: JC1215 
12^ RGB JC1203 (PC) 
J0120 to PC Cable 
PGS HX-12 
QUADRAM Quadchrome 
Quadscreen 
TAXAN 13° Color 
12° Green 
12" Amber 
RGB Vision 1 12" Lo 
RGB Vision 3 12" HI 


PRNTERS 
EPSOM FX 60/100 
DMIDATA Completa Line 


DISKETTES 
TYSAN® 514" 55/50 


TERMS; Add 3% for shipping & handling. $3.00 minimum. Allow 2 weeks tor checks to clear, Add 6% for Calif. Sales Tax. Add 2% to tolai for Visa & 


Master/ Charge. All sales final for software, accessories & diskettes. Defeclive Hardware, Monitors, Prinlets reluras must be within t0 working days ol 


urchase accompanied by AMA # for exchange only. Apple is lhe Registered Trademark of Apple Computer Inc. IBM is the Registered Trademark af 
Inlernational Business Machines Corp. 


ORDER DESK: National: 1-800-821-4381 Calif: 1-800-421-3245 
Product Support: (805) 683-1779 Local Orders: (805) 683-3006 


STORE HOURS: M-F 9-6pm., Sat. 9-5pm ORDER HOURS: Mon.-Sat. 8-6:30pm ^ cicie so on inquiry card. 


© CNNVIO m 


EE 


—— 


Circle 345 on inquiry card. 


SUNNY LOW LOW COST 


POWER SUPPLIES 
(LINEAR & SWITCHING) 


FOR S-100, DISK DRIVES 


. . Wo. 806 & No. 516 Mantrames Kit 1, 2 & 3 tor S-100 Ro, Rglor 2 DrivestFoppy B Hard) 
|S-100 & DISK POWER SUPPLIES: OPEN FRAME, ASSY & TESTED, 6 OUTPUTS, ADJU. & FUSES PROTECT. 


ITEM (5V OVP -5V (tor - 12) 1 24VIOR. + 12V | Bv i 16V SIZEWxDxH PRICE 
S i2 SLOT & 2 FLOPPY BA TA 5- n PEAK 13À aA jo x6" x5" 105.95 
a 


{! Pe & 1 Hard Disk) n à 
Sa 6 SLOT & 2 FLOPPY aA 1A 4-5A PEAK BA 3A B83à" x 5" x 434 95.95 


DISK POWER SUPPLIES: oren FRAME, ASSY, & TESTED, REGULATED, ADJUSTABLE & FUSES PROTECT. as 
ITEM IDEAL FOR OP SV io - YA) — 42AV (or + 12 +BY Unrec x12V X SIZE Wy DxH PRICE — $ SyiorS-10082De0 


2x 8” SLIMET ! "ER - EA Poa ; 
R 2x 8" o 2 k 5Y” DISK A tA 3A - 5A Peak 2A a" x "x 56.96 
Ra 3x 8" (or 54") FLO BA 1A 6A - BA Peak 10" x AA” x gha” 77.05 
Ra [o tx Floppy & 1% Hard 6A 1A BA - BA Peak IA BM" KN 4%" 98.95 
WITH CONNECTOR FOR 2 DRIVES 8.00 SHIPPING FOR EA. PWR SUPPLY: $5.50 IN CALIF ; 
m en ee ee pl $8.00 IN OTHER STATES:$18,.00 IN CANADA 
S-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE. 3 HRS. ASSY, TIME) FOR EA. TRANSFORMER: $5.00 IN ALL STATES, 
ITEM (IDEALFOR) — «BV — -8V 16V 16V + 28V SIZE: WxDxH PRICE SILOE W CMEA: Se, -— —/-* 7: 
Kit!  15CARDS 5A  — SSA 25A — EER an 5405 — i 
KT2 20CARDS 234  — 3A 3A 12" x5" x ai" 1 - - 
KIT3  DISKSYSTEM X 15A 1A 3A aA 5A i135" x5"x4'^" 68.95 E. zz pr 
6 SLOT MAINFRAME assy & TESTED ONLY $389:98 $299. 95 + SHIPPING $18.00 ES 
cud MAINFRAME [ITEM NO B06 OF 516) CONTAINS EMI FILTER æ FUSE HOLDER a AC POWER D = POWER SWITCH & elu * = g 
SET SWITCH e +5 COOLING FAN a 5-100 BUS 6 SLOT C CARD CAGE c (1107220 VAC. 50/60 HZ. PONER SUPPLY FOR DER ER 8 S- tÜ0 
SLOTS s 2 EA DC POWER CABLES WITH CONNECTOR AND MOUNTING HARDWARE FOR DISK DRIVES » 9 EA CUT-OUT S. 7 FOR DB25 
CONNECTOR, 1 LET 1 FOR CENTROMNICS © CUSTOM FINISH & LOGO LESS e COMPACT LBS 
WEM KM OR 2EA M THINLINE FLOPPY {TANDON TMBAB-1 & 848-2 OR EQUIV ). On ONE HARD WSR, POWER SUPPLY » BV/BA, i 16V/3A, 
à P. 5V/1A & 24V;/5A SIZE 12 iW) a 19540) x 9 8 (H) No. 806 
Mantrame 


MAILING ADDRESS: SUNNY INTERNATIONAL SHIPPING ADDRESS: 


P.O. BOX 4296 (TRANSFORMERS MANUFACTURER) 221292 S. VERMONT AVE | 


TELEX: 162558 


x * me GRAY MARKET “i + 


We d O n t D [ a y g a m es COMPUTERS MONITORS IBM PERIPHERALS 


Lowest Prices Anwhere! Here is why: Se oeo — tamed RAM CAROS - fui 


1. Low Advertising Budget COLOMBIA H ons RAYTRONICS .. — ... SCALL 


CORONA. ecu Np ^: aT 
2. Large Volume Buying NORTH STAR... : vos COLOR MONITORS... SCALL 


3. No Support FRANKLIN -a-nn usi — 10 MEGA BYTE HA ,,,, SCALL 


. OEC RAINBOW, sa ~. A GRAPHICS CARDS... SCALL 
4. No Repair Service TELEVIDEO , -e 2. ev DISC DRIVES 


"n SANYO, à 
Our advertising budget is kept low, WH asm cose RN fe A Ta a 
sell in large volume and you benefit by ZENITH . .., NOVATIONS ... ,... PERIPHERALS 


y d PIED PIPER ere d me SIGNALMAN — ,... . DIS D . a 
getting the best prices anywhere. You zou - TERMINALS MONITORS 


may use Visa, MasterCard, American — [vtt#s, oot muss al INTERFACES ... - 


ti 


i OKIDATA 924 , 40 ZENITH . . THE CONNECTION — 
Express or prepay (cashier's check or EE peret o RET CON 


money order). L TERMIFLEX ., ... PAPER CLIP... s. 
We carry so many products that weare pe e o A M amorem 
unable to list them all. However, callus mrs , .. AMET am) EXPANSION BOARD . 


for your specific needs. We have listed te. Mice ge cop MT 


TOSHIBA . T i BAUSCH & LOMA... 
examples of some of our productsand fay ... COMMADOR 64 ORI AMOEX. i 
prices. Believe it or not, all our prod-  MANNSMAN TALLY... APPLE PERIPHERALS BMC n 


OLIVETTE , -—— RAPPLER PLUS... T 
ucts are priced the same. e. MERE. Ma Rm Gree DS 


ALL PRODUCTS ARE NEW CT en INTERFACES ACCESSORIES. 
IN S EALE D CO NTAI A ERS OVNAX 0X-15 — ' SERIAL INTERFAC SCALL DUST COVERS , 


COMREX . .. . 80 COLUMM CARDS. . SCALL PRINT WHEELS . 


MÀ A e —Ó— MÀ — WR : CPM CARDS ,.... 
IF YOU WANT THE LOWEST DIABLO. 16K RAM CARDS... 
QUME. ..,, LANGUAGE CARDS SURGE PROTECTOR. 
AND BEST PRICES CALL US "JO RN APPLE DISK DRIV. ,,. SCALL DISKETTES DS/DO 


STARWAITER, . . BUFFERS |., SCALL 10 ea 
1 4j i * SILVER REED COMPLETE STOCK OF 
l: - JUN Beea : RM CABLES EE LU C + BCALL 


494 BYTE February 1964 | Circle 156 on inquiry card. 


TRADE YOUR 5%” DRIVE 


| DBL SIDE/DBL DEN FOR ZEA 
SGL SIDE/DBL DEN FOR DBL SIDE! | ru100.2 FOR 1/2 HGT DBL SIDEIDBL. | | Ap | 
JBL DEN DRIVE $75.00 ALLOWANCE | DEN DRIVES $175.00 ALLOWANCE | | - err (Hc 


Vista Solo (35TR) LEE EET DLE 
Micro-Sci A-2 (35TR) TET "ammuiltb* » , 200.00 


* IBM ACCESSORIES + APPLE/FRANKLIN ACCESSORIES | MeoscAT0Qua) or ame 
| | Micro-Sci Controllar .......6eee= ue -sar Fado 


14 168,00 


AST ALS 141 Jae Rt - .. 249.00 
Combo Pius (Serlai/PartCLk 84 to 258K). . eee vos 288.00 CPM 3.0 Card, . p-k -m ht Seana wean iu [E 268.00 Rana Elle |l . 44444 beatet SEOr aw ae hae pt sae 299.00 
Siz Pak Pha (Sarlal/Par/CLK 64K Expands to 344K). 788.00 ZDurd i... LI à" rh bk de Be k E NS * 4 139.00 Rana Ellte lIl hbusaüimam *o-A mh dinum zalepim 509.00 
Meg-A-Plus (Sarial/CLIJGAK Expands to 256K)..... 269.00 ASHTON-TATE. Rana Controlier , .......... sean suos 25 as DOR 
MegA Pak (Expanda Meg-A-Plus t0512K)........ 260.00 | D-Basell i... oo Sonne .---- 400,00 Super 5 "THINLINE" ; size 183K 40TA Green . » ve 180.00 
VO Plus (SP) . . ——— EMG EP. CU ASTAR Super 5 "THINLINE" % size 163K 40TA 
PC-Nal iwith Shared User Software) e. 1 858900 | AF Modu (TEAC DIRECT DRIVE) Red. saas cccccsceay » 22500 
PC-Nel Starter Kil 4,192.00 lator He AOL TIME. » "6939 asas 18.00 
ee AA ~-bar~ 8 
| AST-5251 e connaction of ae E Fan, Clock, Surge Protector. . ,, va asses. 80.00 | * ATARI 
| MANY OTHER OPTIONS AVAILABLE. GENERIC | KRAFT Jay Stick -uo cocco sene . 3500 | 
| ANTONIE 2-80 Card (Emulatas Micro-Sofi), .. .. ... . 8.00 PERCOM AT 88 SS/DD Disk Diva wiPriter Port . , 498.00 
D-Basai! ......... aw wet aeeu eia p 400,00 | BOCol. Video(Vidax Compatibie) .... . . BOO | RANA Rana 1000—SSDD Disk Drive... s se $7600 


Botlom Line Siralegiat .. . paraaan cese) s. 27200 | 99 COl Video w/Solt Switch. as a a .- 12800 | TRAK AT.O2 SSDD Disk Orva .....i oes. 37900 


Joy Slick ..,...4 á J'———X i 
‘ot ghd Planner rai Pep aae € os — a E-Prom Wirilar -a Fm ka hd i oa om moo m x dw . 70.00 
ep om m e Parareil lnterfacu. sco s 440 | COMMODORE 
Smart m 1200 — i en 429.00 Parareil [nlertace w/Graphics . i —— ss, BED 
Smarcom2Telecomputive lor 3001200on disk —. 9800 | Ae Moduator 1.0. 1.0.70. 772... apo | STAR Star Gemini interface to VIG 20 + CMDEA ,.. 8600 
LOTUS DEVELOPMENT HAYES | KRAFTJayStick....sessseeee ee oe 1500 
Lotus t-23jon disk)... . . "IEEE BON NBickdh M 369.00 Joy Sticks phere t4 * e + b% b Bel -- 20.00 | KOALA Koala Gi'Tablet waoltwara 
KRAFT Micrm Modem ll ...... esasen e csao o o AMOD | (specify VIC20 or CMDO4) ,..... eaen 90.00 
Joy Stick LUN LM mm E Lx und -PLI21 3 47,50 Mier-Modal {i witarminal package. . + nanan 270.00 j a "s 
Paddleipal);, — .. o. ais een oos A KENSINGTON | A 
KEYTROMCS System SavenFon & Burge Pro... ,.,.. ...,7M6 |*KAPRO li — IV 
hence 22-2, a 210.00 TECH 
En —— MBARE a Koala GTP wiSeltwary ses. + sees ++ +8800 | Sprinter K EMHZ Spoocuph ..-.. +»... o». -> BROO 
"t KRAFT Glock (Batt Backup CikGal ...-...----...---: ~~ 
B-52 (DS/DO) 320K Krapes mauuna (0210500 | JoystickiorilE -. ogee eee re see enon 4400 | Video Output BD4aliows use of video monitor) .... 12500 
MAYNARD LOTUS DEVELOPMENT —Ó—— pT 43 El 
Floppy Controller arty teat = a oy 15600 Executive Briefing System ,..... cane usune 138.00 [T Allowance S75 for SS/0D Drive) 
sane ell PLidintmwaie te OHS LE E psi vi Mex 80 (BO Col | "e íi 139.00 
loppy (oller ; ITI ew oe Me ee, ee ee 
Sandalar MOD-FDC View Ma BOE (BO Col wiG4K Memory Exp to 128) 12000 | * THPROFESSIONAL 
MODULAR (lor 5*A'" or B" drives) , 200.00 MICROTEK 
ADD-ONS FOR Pararel MOD ..... . . 60.00 Dumpling 64/interface and Graphics 64K Buffer. , 235.00 LOTUS 1-23........ —— a! 0! 
SANDSTAR Sarial-MOD . 8046 79.00 Dumpling GX-PiPar Interface Card and Cable . vee, 98.00 QUADRAM T184654K Ram Gard ......... ceci. 208.00 
MOD-FDC Clock Calendar MOD... . 69.00 Paralel interace Board (RV611C) vesenep rece: MIA QUADRAM 11-92 192K Fam Card 2... ooo ro os 20000 
Game Adapter MOD... . 49.00 BAM 18 (16K Add-on Memory). - €— OD 
Sendstar Mutt-Function Bd (Holds up lo NOVATION i 
a modular addonS, 1: ous ae 2 BOO Appla Cat witottware s eee aeons BID * WESPER 
PLANTRONICS COLOR PLUS BUAI . sessa * 5 ms » » uno 
Color + Color Display Card (18 colors) - BÉ 385.00 Haryisal , . top eeeaaae NGE MICRO’ » 20.00 mam oO + 16K 149.00 
PRINCETON GRAPHICS ORAN PERO RFR RET eNRRerte ean de week dee 
Grappler + (Graphica interface)... . " 119.00 WIZARD IPI (Same as Grappler + Specify Printer) ,. 89.00 
PGS HX12-HRes Color, The Bast uere- oso conn SOMO Grappler + et + 18K (Butler and 5 1064K). ewe cone 175.00 WIZARD EBO (intemal Buffer for Epson) . E «1 308.00 
QUADRAM Buller Board o4....5 ccaccecssesese on wee 13800. | WIZARDBOCOUBAK ForllE LL. sie 11.2... . 139.00 
Quadlink—Allows Apple Softwara to be used in IBM PRINCETON GRAPHICS WIZARD 80 Goll For ll + -a aas ce wwe 198.00 
Irth emet game Port Display GeerDisk — agno | interince Card allows uae of HX12Color Monitor . 168.00 | 
CLK and software .. . $ i diana 950.00 APIO—Parlnil card . É 2a ale ti REEERE TT 85.00 
Quadboard — BAK (expand ic 258K) Par and Seal Port | ACs pae intl whGrepblon,...... cscs ci. 8800 
CLK and soltware.. ... WETTER , 200.00 | CLE Cable (APIC to Can, Prinlat,........0... 34.00 
po ee Ram (expands lo 512K Serial Port and APIC Ili — Par Printer Imt. for Apple w8' Cable. , .... 95.00 
wW phate eae e ee ee ee ee EE 
Quadchroma — Color Ta PRODUCTS 
EE weinen comic. iy Jay Sück-—For Appla M + a idda S800 
Chronograph CikCalsndar BD. ., LL... jE] PEGABA -nainen girri md iin eyes i —— 
SHUGART CIGK DRIVES Selecta UCUUUUTUUMDEX b [EN NI 
BA455L-1/2 HGT 320 K DS/DD wBRACKETS ,.. 225.00 «a. ultralarm anaoa aa |»yÜirvcta-oanmuafsssmosr FH} a 478,00 
440.00 for 2 sa. Vidaterm . wee i ? E tur . 9189.00 
TANODON DISK ORIVES VETA 
TM100-2A 320K DDD anor dead esti. - meee ABDO Floppy Controllerior 8" Drives s.j, » . . 30000 
TM55.2 1/2 HOT 320 K DEDO wiBRACKETS  , 249.00 aa. ABOG Caha... eoa os oam mdr) com ew SIM 
440.00 lor 2 | 
ca IIS TIE SML UNI a € Rotaii Saha — SEHEN 
gs. TOLLFREE | A LCS IC JI 
A e "000-845 3 ; Computer Company, inc. __ EL oan (GBPM.- | 


CONTINENTAL U.S. 


chon 158 n aury cwé.__—_—«ABOTOYRQTIY Aoin Bona = Stowe? 


TOLL WEGE -800-545-2633 - Continental U.S. = 


es mato xs ads ae SURCHARGE ON AOA Te tie 


5" SA400 (35 TP IGOK oc e ne were 10800 

GU" SA400L (40 TRIBOM - ewe ee oi... -2 189,00 

C—O mane bs 225.00 

8" SABT ARSSO 800 K Pe ENTER EO ee Auge abu 356.00 
QUME 


fA" 142 OTH) 320 K 4 HAT.. 
B" DTS (B42) 


225.00 
b2amamsmallzx napu tJ 4 480.00 
MITSUBISHI 


amarae ndn 


mere th k 


514" M4853 Va site 98 TPI same as TM 1004 ,,.., 410.00 |. 


M 2096-63 (D&DD) 220V -....,,.-..-- a0 eri ta. 448.00 
8" M-2806-63 Thinline 8" DS/OD 1.2 MG ..... 1i- 419.00 
B" M-2894-63 (110V) STD 8" DS/DO 1.2 MG... 399.00 


CDC 

5A" S40DSDD . 22 pence mena scs 22800 
TANDON 

5%" TM100-1 SS/DO 180K .,,............- ,, 180.00 


514" TM1002A DS/DD (320K) FOR IBM-PC . rers. END 
TM101-4 {96 TPI Quad Den) 
8" TMBAI-2 (DS/OD] 1.2 MG ........ .. 
SIEMAN'S 
B8" FD100-8 (SS/DD) 10V 804 R ....... e-eee ri~ 18800 
B" FD100H (SS/DD) 220V Compatible... ........ 198.00 
MPI 
By" B-51 407A SADO 1380 K . . oy 134. syrene 


CA AC SURGE ELIMINATORS 


Grizzly (200W) uninterruptibla power 


44** w^ "-p»"uxmd 


SP eae A4 ne 


, 145.00 


Sgi. sldai/dbi. den E TP "EE. " 


— Jon s.c +s 280  STUO Connectors. 10/25.00 
è ‘300 OE9P ioia aaa » 200 
DezS Hood... . -» 10 DEB Hood 


SK DRIVE CABINETS | 


8" CABINETS 

B8" DDC88V28R wiPS vertical t 2-8" drives . ... 269.00 
B" DDCB8B8T-1 wPS varilcal-lor 2 or 4-8" thiniine 

drives as ee a PP» ERIT) » "TENET 269.00 
B" DDC8871.2 w/PS vertical for 2.5" thiniine drives Á— 
B" DOCBV wiPS vertical tor Q8" drive og wc. ana .00 
A" DDOCB88H w!/PS horizontal for 2-8" drives ,. .. 289,00 

6%" CABINETS 

5%" DDC5H wiPS hotizontal-for 1-514" driva. 
S%” ODCSY w/PS vartical-for 168.5% " drive . 


«=~ 95.00 
+ 85.00 


5%" DDC55V w/PS vertical: tot 2 5M drives eae 85. 0 


CX DISKETTES | 


FOR APPLE, E ET C. 
5%" Sol t Saclor SYDD . essc oves 17.0010 
For IBM PC & PARTNERS lor Oty of 100 (15% —— 
5%" Soft Sector DS/OD 


Color coda tuns S bars i hum. (Fiunt, 
your Bg 
Yellow, Blue, Green, Brown) 


$A" Sgi sidedbhden . |, . .. tipos . 23.000 


5%" Db! sidaldb) dan. asman n iP xi 30.00/10 
E" 10sector. .. TUN «= 240010 
5%" 16 peclor.... € 59 E ETETE P848 c 24.0010 
B” Sq) picieiibi den , oats *"o€utssás^titibti wu 3040/10 
B" Dol side/d5l den Eè 4 LE BÀ £i 40.000 
t 
. C* MAXELL occ Rem He 


*1411 4 wT 


bedpatete we An 


| QUV.T&IH (hobby) Lesser n 


cx DISK SUB ASSEMBLY 


H e a 


; 49.95 
QUV-T8/21 (Industrial version) adaa FL . 88.95 
QUV-TNZP (wiimar & safety witch)... ences — 97.50 


OUR BEST BUYS 
8” SUB ASSEMBLY 
DDS + O 2E4 SS/DD Siemens FD100-8 Drives 
el ee oe ee TT DT tenet) DERDO 
DOS + 2 2EA OS/OD Mitsubishi M2RD4.83 
wicabinel .... depeisauhagen ye VP 
DOS + 4 JEA DS/DO B" Thinline Drives wicabinal 1,150.00 
Specily— Vertical or Hortzantal Cabinet 
5%” SUB ASSEMBLY 
DOS + 5 1EA SS/DD Disk Drive (SA400L)......, , 238.00 
DOS + 6 2EA SS/DD Disk Drivs (S8A4Q0L). ....... 468.00 


oA o o 


"aw MODEMS SS COURS 
Hayes Smart 300 &x»xiw Rt xa b4std . 218.00 
Hayes Smart 1200 ............ (esoccassoi nos 200.00 
Mulll-Tech MT 212 AD (120000)... 23 soar « 476.00 
Novation J-Cat 300 TTT od LEY) +u as Fi8 +$ nas 199.00 
U.S. Robotics 212A Auto Dial ..... -..... $00.00 


U.S. Robotica (300/1200) Password "EBhRkt4 PR: ary 375.00 


Dbl side/dbl.denS'" y .... «s s ... 8800 | * VIDEO DISPLAY. MONITORS = 
ü iy (500 Uni ped eues INSSETEEZE 750,00 Dbi. sida/quad den 514" Paare — T" 45.00 GREEN 
rizziy uninterruptible power ^ ME È 
system + Surge protection ...4, 05). .20c0s 1,802.00 MEMOREX, TOK, VERBATIM: ...... «vow CALL wae ig Lodel eae anas > +u- BOO 
Hawk AC power monitor wiaurge protection ves AMET idee DN es 80 Gol?" INT. 
pes Eo ouale preng) ae as re Un WC * "DISKETT E STORAGE USI Eo DRE. 12 E-a hae 
me (5-3 prong pwr cord wion-off awilch, «a.s a.» . . gruareeso inen ones 
Orange-AC surge + EMI fliter(& outlets] ,,..... 95,00 RACES atia aa ht p Un men HELDEN cn "-—-— 12000 
Mum ab mami m eee s Emoked Piexiglaaa on C MN Dynax nn omen c ad Med 13900 
[d RÀ DATA: CABLES: rRNR ae iy ite CASS Y” Ks RES odes e — "e Us! PI-3 120 MHZ) HI-Res/SD Col/12^ ... p "i .." 429/00 
B"DSC BIK2SKT-for 2-9" diys wiskt.conn......... . 2000 CASA". "à doa en oe COLOR 
B'A"DS50C55-2S«T- lor 1- 51a" dive Wekt. conn. ... .. 2000 Calar Burst (Pack at 5). d ' -**9-wi-*w 4ta 1200 ^Amudek i12" Composite (For Appia} "wa eg owned 259,00 
R5232MM-5' (male to male). |... ioo eee 1900 Sod « FLIP “N” FILE Amdek i-12"-RGB (For IBM-PC) wiaudia — ,, «a. 428.00 
(BM to PAR -y =e ^ yèpreyag > "9 FRA 22.00 Flip "N" File 25-5 % (holds 25) wilock. . . i-z 21.00 Amask | + Composite wiaugio ‘ae w b: 4 275.00 
OsbometoPAR........- Fi m eevee eee ee 3200 | Flip "N File SOS% (holds SO wilock «....-.. + 2785 | Princeton HX-12-AGB (For !AM-PC) ne- anarai 1. 460,00 
Kaypro to PAR. ....:.2.22 o ese eset su" 8200 | Flip "N" Fila "Origina PS" (holda 50) ........+. +» 2100 | Sakata SC-100-13" Composite (For Al) .-.... » 260.00 
OKbData Serial - n.n ect penne eeeenpee as. 2400 | FP” N" File "Original 8" holda S ,............. 29.96 | Sakala SC-200-RGB (For Al). s rsa n eo eoo a, 48800 
Colors Avaliable: color Dura! azal, beige, bíech, Dhia, rad, grey 
`v CARD CAGES/MOTHER BOARDS MAINFRAMES .. iia ak S.10 
"m c Lt Pat - X. 
"IJEEE-GO8-No termination required For 2 Standard B" Drives. AO -— EON 
vicar ber cual MF + DDA (6 siol MIB)... -pa rex p 
Sios Herm Bd A+T MF + DDB (B siot MIB). — EA JETER Merl acu oD icc CMe E A 
4 1500 4000 eano aoo MF+ODI2(12 slot We)... .,.... 87500 * COMPUTIME! iar wane gb. SE To* GOMBUBNO: - 
a 20.00 48.00 70.00 For 2 Thinline B" Drives PN:2048 Best Bare Board Set Available 20 Slot MB... í — 
8 2500 8200 10000 Po IMF + OD6F . F --- 30090 QTC-SBC 2/4 CPU (SBC 880) CPU B085/68 ene 
i? — 3000 — 8900 140.00 41.00 For 2-5." Diak Drives QTC-EXP + Ill 256K (CT256) Memory CPU 8088/8087 o sno oo as coe CALL 
18 4550 160.00 200.00 56.00 MF+MD12(12 slot MIB) ... ap . - 580.00 bo/Expandable to 1MG Diaki os oes ty inana -e-+1 CALL 
22 60.00 — 18500 Standard Píaln Front QTC-FDC 5/8 Floppy disk controlar M 22 lor Disklas 4. ....... CALL 


76.00 
AJ) card cages will accommodate a4” tan 
Add $20.00 for 1 ura et uo 


A SIERRA DATA © 


BDS-SBC-100280 (4mhz} master 2 ilm 


MF + 12(12 alot WB) 
MF + 22 (22 slot WB)... ee es 


*wew»btlili 


430.00 Bare Board 5e. 


2] Parts avaliable 


ee Oe ee ee ce "TP 


650.00 1) includes manuala A masambly Inelructions Ram 1B-84K 
: All maintrames except IMF + DDBF have EMI 


1 ter, 2 AC outlets, 15 ea. DB25, 2 en. 60 pin, 


J Monitor 4 8105 avaligbie. Add 53000. 
208. 34 pin, 1 ea. Centronic cutouts, power 


r: CALL 
IEITTI LA = . CALL 
Ram 17-84K annn aert GALL 
Fame1-128K.. . » sas sa CALL 
aa Intorfacert ..sssassrass, -+ » CALL 


ary Y reas 


2 parilioppy controllengak ram .... $856.00 Supply lor B^ MF {- SVIAJ + SVBA/ + BVTBAJ A CPUIMEMIIO = ipen bi^ Interfácét2 nye ne pa oes es GALL 
SDSSBCH00S4mha slava serial 2 D ANA ind .GYCSBC2ABBISBCBNO .. +,- BHO inanacet i. s-e ee a2 ris GALL 

partish ram..... sc. $58800 "Ll gApXSEMMUIPATEMIhAD. o - T(SBCS80 =, $285.00 MEET T 
SOS-Z8I0/4 serial pon Obd ......325000 - OLOGKICALENDAR ^ — orcz.soBBIBIG2 ... >... -. 52800 MEE -es enh aon DM 


SDS-MUX-RS232 muitiplexer bd ,..,. $295.00 S&100*Tima in hrs, min, «ac. * AM/PM or Military 


SDS-HDI-M-Hard disk od for 
micropolis waite sens 

SDS-CPMI/B105-co/m for 886300 
wJBIOS ..... - 

SDS-Turbodoa-Multuser tor masiar & 


FormaleDaia |n Mo., Day, Yr, Day of Week & 
aan: o 3128.00 Leap Year tacognitioned hard Intarrupls (1024 
Hz, + Hz, 1 min, 1 ^r) » On board battery (will 
-.... M3BOL.OD lasi 14 mos. wno power orn) 
QTC-CC&-BB {5-100}... Pei Smbe page $46.00 
SlaVBS -suae esas amsersan nu 834600 OTCCCSAIA+ TlorS-100.,....... 310000 


OYNAMIC (64K/266K or 1 MEG) 
QTL-EXP + Mt Bare Bd. (CT255) , 
QTC-EXP + l| 84K A+T(CT256) ..,.- $375.00 CPU-Z . 
QTCI/O + BB2 SER2 PARAT... 
CTONODAA WT. sa raro ton 
QTC-ADA ADA Corrverter A & Y ,...,, $800.00 12 SIOTt MB. 
QTC-Dua! GFIB-488 IEEE 488 Inffc. bd. $185.00 CPU BBK 2.1.4 cw eew ewes eee ees GALL 


p CALL 
Enclosure 2 (Deak) coetu DALL 
575.00 a RE o" e. CALL 


=> F beae ihe hh mN - CALL 


. 87800 M-DrIvBH s- s-ana CALL 
aes $300.00 8Slot MB.....,... tore hee .. CALL 
— Áo" 


* ALPHACOM 
| e iM ATARI, COMMODORE 


e 40 ox 80 COL 
* B0 CPS 

a FULL CHARACTER SETS * LIGHT WT. 4 TO 5 LBS. 
* GRAPHICS * FRICTION FRED | 
ALPHACOM 42 (40 col) wintarlace Pee et dt be was 58.00 | 
| ALPHACOM B1 (E0 col) winipdaca . ......... 148.00 
40 COL PAPER (per roii} LANE (E asson LO 
BO COL. PAPER (par roif) „3 i EE TTXETETTOTT 
* BROTHER 

HAHA 17CPS Daisywheel 3K Bulf.. precs aaar 600.00 
HR-1A 17 CPS Daisywheal 3K Buh. ., 589.00 


* CENTRONICS 
351P —200CPS, Pur 100 CPS CORR. , aaa aanas 1,796.00 


ne hw Ore 


B085P—é6G0CPS, Parwicabinel 0.5... cenon . 6,500.00 
6065S—600CPS, Serial wicablnet .; ~ v- 7000 
6085)BM— 5ODCPS wicabinat ssri o ann «. 7,500.00 


258 3 of 4 Automatic cul sheet teede ., , 
x DATA-SOUTH 
DS 180 180CPS/Serial or PariTractot pa  -... 1400.00 


* DAISYWRITER 
Daisywrlter 2000-48K Butlar20T040C PS LTA Par . hes 
Daisywriter Cable wg vam bd €UN ABR at 
Dalsywriter Tractor oppa- -io is opu. sooo <n 
* DIABLO 
520 (25CPS/Serlal ....... Lu. w»d4 msaga . 920.00 
B30 (4OCPE/MultHE) eee ees 4 rer r orir 179000 


ECS/IBM .,,. 
+ DYNAX 

Dynax-15 Par. 13CPS Daisywheel 
2 color PTG-3K bufl a.n ee ., 
Dyanx 15 Serial-13GP5 Oalsywheal , -— 

| * EPSON 
FXO (180 CPS-Par 10°}. € RORUFAME FHT RE ROP Rh TED CALL 
FX100 (160 CPS-Par 16"). aap a aso CALL 

+ C. ITOH 

Prowriter 1(8510A) Par 120 GPS 2. ..,. ..... . 358800 
Pro-wriler 1(8510A) Serial 120 CPS. wasesness .. 529.00 
Pro-wtilar I! Paraltel-15" . 889.00 
aa (1BOCPS5) Par or Serial 18 PIN 90 CPS LTR.. "4,098.00 
F-10 4DGPS/Dlablo/Par ar Serial, am 25 2:2 $$ ee 1,125.0 
wen op tian 4,425.00 


=@4 228 àn Erf > «fe hore 2,100.00 


"* ase "EE 475,00 
525.00 


[E BPP ts 


Il 


F-10 &&GPE/Dlablo/Par or Serial . a; 


* APPLEIFRANKLIN 
APPLE Il E Starter —inciudes CPU 1 F.D. Monitor 


- T * 


-- lt d-t- 


and Stand 
FRANKLIN 1000 wicolor , & da Gare BxtríteA.- 
FRANKLIN 1200 Starter Includes CPU 1 F.D. 

BO col. [NNI CE ES SE SE EE EE dent rou S 
| FRANKLIN 1200 OMS includes CPLA F.D. and 

bundied soltware ,...... =u.. 1,825.00 
* IBM"PC TYPES 
COLUMBIA (1500-1) 16 bit 128K Ram 2 ea 

A20K Disk Orive-2 SER, 1 PAR, Key Bd, B. aloe, 

Display Cd., bundled soíltwara .. .. ..... ui 
IBM P.C. 16 bil 64K Ram 2 ea. 320 K Diak Drive, 

Princeton HG12X-Color Card "ES Ek FEA uae 3,385.00 
EAGLE PC-2 16 bil 128K Ram 2 ga., 320K Oisk 

Orive 12" Green (HH-Res) bundied soltware ., 2,850.00 
EAGLE PORTABLE 16 bit 128K Ram 1 F.0/10 MG HDO 

Grean Sorsan MS-DOS 210 bundied software . 4,000.00 
* KAYPRO 
KAYPRO Il wibundled software ..... dcrecs. 018754000 
KAYPRO 4 wbundled aoltware ,... ...... 2-a 1,785.00 
KAYPRO 10 wibundled 30ftware «.....22. oo» 2,095.00 
* MOLECULAR SYSTEMS 
MICRO 10-8 CPU 1 aa B" F.D.—1 sa 10 MB HD—64K 
Fam expands io 256K up to B users wiaddillonat 
| application processors— GPi and OPI BB ..... CALL 
MICRO 16-5 CPU 1 ea. 8" F.D.—1 ea. 15 


T** * 


799.00 


mygenams * 


— TOLL FREE 


18005452683 — - 


CONTINENTAL U y $ 


Cine 159. on inquiey card. 


pm 


* GENERAL ELECTRIC 
Demand Document Printara 
3400 —A4QOCP8 Seriati/Tractor to 80 100 CPS Corr, 2,175.00 
a Sarial/Trantor 1000PS Cor. ... 2,468.00 
* 
6100-18 CPS/Diablo Compatible ParfDaisywheal,. . 589.00 
* MANNESMAN-TALL'Y 
Spint B0CPS Par 10" 3 33435: b» * LI >Re he . 830.00 
160L (180C PCHIOCPS LTR 10"). ———— o 
l npa ise — tnt 
Li 
MPI-Porlable Sprinter TéoCPS/BM Port/4K Bult. up to 
64K 100 CPS CORR. Keyed avib.. "'b'1t*4 4 €'4 Bh GE CALL 
MPHeG("Par, |. TTE n Ch 
MP! 150 Bi (15") Par 2K Buff wiGraphlcs. ———— 78 
MPI 150 AL(15"] Par 4K Buti wGraphics. ., -, CALL 
MPI 150 Ai (15") Par 18K But! wiGraphies.,,, .... CALL 
* NEC 
NEC2010 20CPS Serial Daisywhegl ............. 
NEC2015 20CPS Diablo Comp Dalsywhael; assa. 
NEC2030 20CPS Par Daisywheael ....0o vs 
NEC2050 20CPS lor IBM Daleywbael .... uni 105000 
NEC3510 35CPS Par Dalsywhaal . ta bi ssp n 3,595.00 
NEC3550 35CPS IBM ...... vh»ibtysasusana sc DEN 
NEC7710 55CPS Serial Dalbywhesl, .......... 1,885.00 
NEC77 15 55CPS Diablo Comp Dalsywheal,.. . 31,895.00 
NEC8023A 100CPS-Par-Graphict-10" , ...., 22. 388.00 
NECB025A 1G0CPS Par Graphics 16"... ...,..... 898.00 
St eeaaessosonedwos 4* € 85 VE b92* b Eas 139.00 


00 
n 


* OLYMPIA 
Typewriter/Printar Dalsywhoe! t4 OPS . -».. » 0489.00 
x OKHDATA 
2350—350CPS 2 colar tractor Luja isle. =- CALL 
2410P 350GPS 2 color Iractot. l.l seneaeee + GALL 


Microline B2A (SER & PAR-120CP8 10) .. .. . .CALL 
Microlina B3A (GER & PAR-120C P5 15") seaman = CALL 
Microline 82(PAR-160CPS-LTA-10 .,.... o s . GALL 
Microline 83 (PAR 160GPS-LTA- 15") ^ bun n a A 
Microlina BAP (PAR-200CPS-LTR-15"] ........... 
Microlina 84S (SER-200CPS-LTR-15") . . . — .... . CALL 
* STAR MICRONICS 

Gemini 10X NEW VERSION (PAR-1200P5-10°), ... CALL 
Gemini 15X (PAR-T20CPS-15^,,,,. LLL lees oat 
Gemini Dalta 10 (Par-160CPS-10" BK butlar sanal) .. 

* SILVER REED 

EXP 5350P-17CPS DaisywheelPAR ,., 
EXP 5505-17 CPS Dalsywheel-Serial . 


SYSTEMS 


Mo HD—B4r Ram expands [o 255% up lo 8 uses 
#iadditional applieatinn processsors— 

GAM and CPM BE ` ETTE TTE t 
AP 8001 —ASYNC/GGO0 BPS Application Processor 680,00 
AP BN — ASNY INCLUS ARFS Anplizarnn 


m" - asgi 689.00 
awn vet . 899.00 


Processo ...... - «Je .o. .. BROD 
APBO11 —STYNC/5O0K BPS. oc Rh Š ú 4 »4h-a 1,079.00 
* NEC 


PC8201A4-Porlable 2.4 MHZ GPU 16K RamExpandes to 
64K-32K RAM LCD Display — Kaybd G7 kay funcilon 
Modem, Serial and Par Poc-FD and Cassatie 

Intertace— Uses 4 åå Batl—bundied sofiware .... 680.00 
PCB201A.90— Ni Cad Pak -hamam pev ee 49*4185- 16.00 
PCEZZ1A—Portable Printer s., yev- 4 42: 14000 


PC8271A-02 —AC Adaptar B > W5it*5ibebldasy- 15.00 
* S-100 

COMPUPRO 818A jia .:... 6 ons cae eer 4250.00 
COMPUPRO 818B PUR RE oop rnab ane Eee 5,595.00 


COMPUPRO MEC ep . ..- wm ss. ga ne 7,150.00 
+ TELEVIDEO 
TS-303 4 MHZ CPU-B4IK 2 eg. 360K F.D.— 
Graphics 12" grepn, .... iens « 1,800.00 
TE-1803 5 MHZ CPU-128K 2 ea. 380X E.D.— 
Graphics 12“ Groen CRIM shee abt i ead ew 2,400.00 


SUPERMRRKET SERVICE 


8 YEARS (1976) EXPERIENCE IN 
COMPUTER MAIL ORDER BUSINESS 


CALIFORNIA RESIDENTS SAVE 6% SALES TAX 


* TOSHIBA 

F-13650 (BOCPS-120CPSLTR PAR or Senah... a.. CALL 
* TRANSTAR 

120 P 14CPS Par Diablo Comp... ........ T"-"-"-un: 


315 Color Printer 5O0CPS Par UERGE KAJE ASAA EAA 450.00 


PRINTER ACCESSORIES 


« DIABLO 
Diablo 620-Uni Direct Tractor ...,-......--- 110.00 
Diablo €20-Shee! Feeder. biltlla2àoessseacAbásESM 720.00 


Diablo 830:BI- Direct Traciar 2... oo oorve oc, AADO 


Diablo 630-Tractor Sound Gover ,... oo osan ia. 29.00 
Diablo &30-SGL Sheet Feeder... ... ...... T75DO 
Diablo 8530-DBL Sheet Feier ,,...,..... . 1,295.00 
é JUKI-8100 

Serial Interface * CHEESES ESETE SESE SE SSES ES) a o 55.00 
Bi-Dir Tractor ha4--covurtt43 is vesvevesee TOMO 
uni-Dir Tractor .. "TON va Vet. 3*9 sae eee 80.00 


+ MANNESMAN-TALLY 
Factory Quick Tarf ,,. l.l osoo aon. 230,00 


Auto Front Feed e***tlévis»"»w-uentme khenti 1,150.00 
* MEC 

oro LDCTEROMTRUTUTITUPI 
NIS FADECE La s coaeusirtamu rpm 219.00 
Horizontal....i..a22o5- waje a i ee .. 152.00 
VW Rb. LITT IT mo 


Cut Sheel Feeder ADE Dat Lee ee eee ee ee ee a | 1,100.00 
* OKLDATA 

B4 Cut Shael Feeder. ., . — a 
H2/82 TrBOlIO! wg wenn esssuasieacacoicrita so SOD 
Serial Intl, w/2K Butter (ForB2A) ,,..... ...,. 125.00 
Serlal Inl T. wi2h Butter (For92 & 83) ....... ess 110.00 
Okigraph | 82A or &3A Graphics ROM ...... s... 46.00 | 
Okigraph |) 82A or 83A Disk tor Apple ,.......... 55.00 
* STAR-MICRONICS 

Serial Intl. Bd ....iiescooesoponvovts *utabb»rtttt 70.00 
Sorial Intf. Bd w/2K Buffer TCU. L 
Commodore B4 Intt, Bd. .. 72.00 


es» 0» B MBA ABP RPAH 


| TOSHIBA 
P-1350 Cut Sheet Fagdat. Li... sooo nho 000.00 


| « ADDS 


QVT-108 80/132 Col. Amber (825 Cop.) Ce oe 715.00 


P-1450 RI-Dir. Tractor umes PERRIER EMA MBean gg 


210.00 


TERMINALS 


Vlawpoint-A1 White). ..... vrane iip ee nee aa nin ee 
Viawpotnt-A2 (Green) (TEKLEK 48305,9859 veeesens O90.00 


ptt) iig -a cps. oo Lens cca ra Lans 
Viewpolrt 60-Senva nz Televideo®25........ .. 715.00 


x QUME 
QVT-102 BD Cal, Graan (810 comp) ¢3 44204. 2920 m 
OVT-102 BO Col. Ambar — ....... caasa eee -- 

QVT-103 80/132 Col. Green .,...... eee ae 
QVT-103 80/132 Col, Amber Ce ee ee 8895.00 


* TELEVIDEO 


TV810 += ta ytre- yrýy™r wren yd» ¥ . 529.00 
TY910 + Pe SEPT a eee ee eahiveweanste CEOE 4x puua . 085.00 
TV825 wi2nd page mamorny ....e esas reas vere, 796,00 


TVg5snD wind, 3rd, alt pags memory en eg anew an> 925.00 
TV870,. A m rá2-1-A1--£4 1,019.00 
AG IOONTVEO Graphics Upgrade tor o2svos0 TT 1 4100.00 


* WYSE 
Ln 00 iiss ene eweedc) y aa nels rr- - TARDO 
WYSE-300 (Color) wt ptd td nm ewew ee Berean tihan t 4,125.00 


ES ate city, tan arid. 
p oi ‘Mail Orders: 


j [os un BA 198 M 


Lyco Computer Marketing & Consultants 
TO ORDER TOLL FREE 800-233-8760 


CALL US in PA 1 717-327-1824 


SAVE - PRINTERS 


OKIDATA CITOH 


WO ....L.uuuleier o. -- 8S AVES GORILLA GX100 
82A..,.......... sev: GALL for PROWRITER 8510 ,..$339.00 
83À...... eere LOWEST PROWRITER I .......9859.00 
id Aeaacso209e--etob 9 ees co  , PRICES 8800 bases naive oqes .. $1025.00 
92 voosessoseonsesesces GH INGE 

93 RMIDPIPIADPRPEIEIPETPET tre Stockh 


PRINTER PRINTER PAPER 
INTERFACING AVAILABLE 


Avaliable far (BM PC, Apple, Atart, Vic 20 & Vic B4 
EPSON 
AX-80 cede poovevesscto c BIBAVES 


RX-BOFT o9» —— HÀ 
FISD Seeeeestesee NEAL | 


LETTER QUALITY 


SMITH COROMATP2... $449.00 
DIABLO 630 ..$1719.00 


ALPAHCOM 42 
ALPHACOM B1.......$129.00 
NEC 8022 ...,,.....,, $389.00 
NEC 8025 ..,.........8099.00 
NEC PC-8200 

COMPUTER ......,...8CALL 


MANNESMANN 
TALLY 


SPIAIT 80 —— ee 
MT 1801......s eoo SC ALL 


PACEMARK 2350, .. PRINTERS 


ATARI 850 
REPLACEMENTS 
IN-STOCK 


STAR MICRONTICS 


GEMIN! 10X 
GEMINI 18X......,.L... SCALL 
DELTA 10..... LEE E 


MODEMS MONITORS f ppSrcovems 


Sakata Color .........8229.00 P^ rmi $3.09 
Amdek Color).,........ $275.00 


ANCHOR MARK | .$79.00 1200........ —T— (i S3.99 
Amdek 300 Green 


ANCHOR MARR Il. $79.00 Il — $3.99 


HAYES SMART $239.00 
HAYES MICRO I! $309.00 
Micro Bit 
P1000 ..2 ... $120.75 

NOVATION 
$144 
D-CAT (0: $155.00 
J-CAT .......$115,00 


| APPLE CAT II. . $979 CO 
212 APPLE CAT $589. 


CARDCO 
Cardprinter/ LO.. . 
Cardprint DMI ,. 

5 Slot Expansion a4 

64 Write NOW. , 

64 Mail NOW. 

22 Write NOW. ‘ à E. 
64 Keypad . |. .,..... 
Universal Cass. int.. ... 
Printer Utility... . 


Beund Box OP eed esnsane + ODS 
BAF OF piegi ceyeveeees 855.75 
Hatmon....... eoe 825,78 
Turile Graphica 

Maswriter UD OMEUD SEE eS 
Gridrunnar,,. 


SPINNAKER 64 


Kindercomp....... os oir 
Story Machine ...... 

Face Maher... .. ..... 
Snooper Trooper... , 
Delta Drawing ..... 
Shamus it c/d.,..... 
Pinhead cid 


810 , .cccovccccccnes seses, aa. 09 

ha s 
1080.,....0 2220220224, 982.908 a 
PROWRITER ............ 85,99 


GEMINI Do M——! APPLE DUMPI ING GN 599 75 


APPLE DUMPLING 6a — 116 Buttens179 7$ 
INFOCOM 

Battia o! Shilo $26.75 Yorki. Hl. or HE 

Tigers in tha Snaw. ., $28.75 Deadline .. 

Comic Batence 


commodore 
BRODEABUND 64 
BANK STREET 
WRITER........... a 
CHOPLIFTER ..,....... 
LODE RUNNEA 


SYNAPSE 64 
ZEPPELIN C/D 
BLUE MAX C/D ..,.....824.75 
DIMENSION X C/D .,..824,75 
EPYX 64 
ASPHI R........ Lese. 
JUMPMAN JA R 
PIT STOPR... 


Monkay Wrench 2 $52.75 


6 Slot Expansion. 
| 3 Slot Eapansion.. 


PRINTERINTERFACE,..... be 339.75 
PRINTER INTERFACE with 


ATARI 


Computers for people: 


E LUI ME 


600XL ...$CALL 
BOOXL........for 
1400XL. .. Lowest 
1450 ..... Prices 


SPINNAKER 
Story Machine A .. 326.75 
Face Maker A. ...$24.75 
Kinderomp R $20.75 


tult graphics abtan O faves 385.75 
LIGHT PEN 190642999 cadet $29.75 


BLANK DISKETTES 
ELEPHANT 

Bingie Bide SD (10). 

Single Side DO (10) 

Double Side DD |10)......926 
MAXELL 


MDI(9.....,......,..... 828.78 
MO FE (10) .........,.......938.75 


CERTRON CASSETTES 


CC-10 12 for ....,.. 815.99 
cc-20 12 TOT. percovcccer LER. 


INNOVATIVE CONCEPTS 
Dish Storage (holds 10)....84.95 


Voice Box 2. 899.75 


TRAK DISK DRIVES 
AT-DA oo... esses e. $378.00 


Software tor ATU-2 + ,-922,85 


DISK DRIVE 


COMPUTER CARE 


BIB 
Sh DISK DRIVE 
CLEANER ..... eo 312.75 


1050 DISK DRIVE ...65GAVES 


Frection Fever A. $24.75 
Deita Drawing A...$26.75 


HARD DISK 


DRIVES for 


APPLE IBM-PC 
SMEG.....$1349.00 


FOR ATARI 


10MEG ...$1599.00 
15MEG ...$1999.00 
20MEG ...$2359.00 


Bit $ Mb (t eee TAS HU P095. rns 


TEXAS 
INSTRUMENT 


COMPUTERS 


AT88S1 ....$299.00 
AT88S2 ....$535.00 
AT**S1PD...$439.00 
RFD40S1...$399.00 
RFD40S2...$675.00 
RFD44S1,..$449.00 


COMPUTER CARE 


Dish Storage (holds 15)....80.95 
KIT *9*4»8àe*$5^29745224 kenber 219.75 


Disk Storage (holde50)....826.95 


Disk Drive...$245.00 AT88 doubler 


POLICY 


In-stock items shipped wilhin 24 hours of order, Personal 
checks require tour weeks clearance belore shipping. No 
deposit on C. O.D. ordars, Free shipping on prepaid ceshorders 
within the continental Li, S. PA residents add sales tex, All 
products subject to availability and price change Advenised 
prices show 4% discount! offered lor cash. add 4% for Master 
Card ar Visa, CEAIFA INQUIRIES INVITED. 


Circle 224 on inquiry card. 


E eed 
TOORDER 4. 


CALL TOLL FREE 


800-233-8760 


ustomer Service 1-717-327-1825 Jersey Shore. PA 1774C 


or send order to 
Lyco Computer 
P.O. Bo: 5088 


DISPLAYED VIDEO IS DRIVING DOWN 
PRICES ON DISKS! FREE SHIPPING! 


TEC’S NEW HALF-HIGH 40 TRACK DISK DRIVE 
N/CASE & POWER SUPPLY AT AN INCREDIBLE 
LOW PRICE! $195.00!!! 

NEW! TRUE HALF HEIGHT DRIVES! 1 5/8 INCH 
NOT 2 INCH OR 2 7/16 INCH! DIRECT DRIVE! 

NO DRIVE BELT! 3MS TRACK TO TRACK! 


[EAC's New Slimline 40 Track wicase & power supply. .... ... $235.00 
'andon 40 Track TM-100-1 wí/case & power supply, .. ....,.., $220.00 
(DOUBLE SIDED 40 TRACK DRIVES ADD $75.00) 
ahugart New Slimline Double Sided 40 Track w/case & P.S... .,. $299.00 
shugart New Slimline Double Sided 80 Track w/case & P.S.. . . $379.00 
“Tandon Singke Sided Slimline 8" Disk Drive widual case & P.S.,.. $545.00 


Tandon Double Sided Slimline 8" Disk Drive w/dual case & P.S... $625.00 


wo Drive 5 1/4" Cable (FOR MOST COMPUTERS). . .....-. a ee $23.99 
(WITH GOLD PLATED CONNECTORS! 
JV's Calor Computer 1st Drive Only .......... cece weer ene $389.00 


ONE YEAR WARRANTY ON TEAC & SHUGART DRIVES/180 DAYS ON TEC & TANDON 
layes Smart Modem 300 Baud.......$225.00 1200 Baud.....$525.00 


{odel | Double Density Board. . . erat pe gee pen reheat ere eae $89.00 

V's Line Filter WiSurge Supression . ........... sse eee eee ees $45.00 

Jiskette File Box “Holds 70 Diskettes”......,.... resser +> teste $29.95 
PRINTER PRICES 

1X80 FT wiGraphtrax Plus, $459.00 Gemini 10... ..... ses. . $349.00 


1X 100 w/Graphtrax Plus. $659.00 Gemini 15.... ...-..... $479.00 
X80 w/Graphirax Plus... $389.00 Cltoh Prowriter 8510. .. . $395.00 


X8D w/Graphtrax Plus... $569.00 Starwriter F10.. .. $1169.00 
X100 w/Graphtrax Plus. , $779.00 Smith Corona TPI.. ee $595.00 
tinter Cable 10' long w/gold plated connectors starting at. .. , $25.99 


DV'S EXCLUSIVE “YOU CANT LOSE” 
SIX MONTH WARRANTY! 


Lis 


ee —l 


“NO YOURE NOT SEEING THINGS, THATS FOUR 
INTERNAL DRIVES IN A MODEL 4, WITH UP TO 4 MEG, 
DISK STORAGE AVAILABLE NOW! 


DV IS DRIVING DOWN PRICES ON DISK! 
DISPLAYED VIDEO is now offering TRS-80’ MODEL 4 with TANDON 
TEC/TEAC disk drives. one of the most reliable disk drive systems on 
the market, for INCREDIBLY low prices. 

MODEL 4 with 64K dual 40 track double density disk drives, complete 
system with TRSDOS 6.0 and 1 BOX OF 

PLUG IT IN AND GO...... $1599.00/128K...$1679.00 
MODEL 4 with 64K dual 40/40 track double density disk drives, complete 
systems with TRSDOS 6.0 and 1 BOX OF DISKETTES 

PLUG IT IN AND GO...... $1899.00/128K...$1979.00 
MODEL 4 with 64K dual 80 track double density disk drives, complete 
systems with TRSDOS 6.0 and 1 BOX OF DISKETTES 

PLUG IT IN AND GO...... $1899.00/128K...$51979.00 
MODEL 4 with 64K dual 80/80 track double density disk drives, complate 
systems with TRSDOS 6.0 and 1 BOX OF DISKETTES 

PLUG IT IN AND GO. ...... $2199.00/128K...$2279.00 
MODEL 4 with 64K four 40 track double density internal disk drives, 
compleie systems with TRSDOS 6.0 and 1 BOX OF DISKETTES 

PLUG IT IN AND GO...... $2299.00/128K...§2379.00 
MODEL 4 with 64K four intemal drives of any asina m available to 
achieve up to 4 meg of disk storage. ... .. 3 6o. CALL 
MODEL. l4 Intemal Two Drive Kit pm mtis Kinase ‘dual drive 
mounting bracket, dual power p all hardware "PN and connectors 


WE CARRY TRS-80. IBM, LNW. EPSON & FRANKLIN COMPUTERS 


Visit our retail location at: 


111 Marshall Street 
Litchfield, MI 49252 
(313) 426-5086 
(313) 482-4424 
(517) 542-3280 
(517) 542-3939 
(517) 542-3947 


eat DISPLAYED [Ez 


Authorized Dealership at: 

L11 Marshal! Street, Litchfield, Michigan 49252 P142 
“Tb Order; Call (313) 426-5084; i313) 482-4424; (517) 542-3280 
(517) 542-3939, (517) 542-3947 
OR à 


Displayed Video, 111 Marshall St., Litchfield, MI 49252 
"TES-BO is 4 trademask of ihe Tandy Corporation 


(gold plated) & TEC Drive. ......... ... .. $399.00 
S ORIVE KIT MINUS DRIVE. pina en aaran aaa baa rnt nmn $349.00 
MODEL 100 8K..........$679.00 24K........5839.00 
DV'S MODEL | DOUBLE DENSITY BOARDS.. .. .. .. ..,.. $89.00 
IMMEDIATE DELIVERY 

DV'S SIX MONTH 


PARTS AND LABOR WARRANTY 


Circla 112 on inquiry card. 
Prices subpect 1o change without notice. 


SPECIALS on INTEGRATED CIRCUITS 
6502 @ 4.90 6520 @ 4.00 6522 @ 500 4116 & 1.85 
2532 & 590 2716 @ 445 6116 @ 645 4164 @ 6.90 


Anchor — & 
Automation 
Signalman 
MODEMS 


FREE SOURCE MEMBERSHIP WITH SIGNALMAN 
All Signalman Modams are Direct Connect, and provide tha 
best price-performance values. Deslar/DEM inquiries invited 
Volksmodem with compuler cable 

Mark Wi Auto Dia/Aulo Answer 

Mark Xii Smart Model 1200/300 


= HAYES Smartmadem 
DC Hayes Smarimodem 1200/300 


PROM QUEEN tor VIC 
" Emulator fer Cammoders 64 
STAT Statistics Package for C64 
Solid Oak 2 Level Stead for C64 or VIC 
Cé4/ViC Switch (networking) 
BACKUP ¥1.0 tspe copiar for C64 ar VIE 
CARDADARD/S Motherboard - VIC 
CARDBOARD/5 Motherboard - C64 
CARD PRINT G Printer Int. with Graphics 
CARD PRINT B Printer Interfacs—C64/VIC 
CARDBOARD/3s Motherboard - VIC 
CARDCO C64/VIC Calculator Keypad 
CARDRAM/16 RAM Expansion - VIC 
Complete CARDCO Une ia stack 
CIE and VIE IEEE inieriaces in stock 
MSO SuperDrive fer C4 or IEEE 
MAE Assembler for C64 
Kaala Pad Touch Tablai— CG4 or VIC 
CAC 4/12 Analag to Digital 4 chan/12 bit 
MULTIPLAN lor C64 
Dusi Cover for C64 or VIC 
Grand Master Chess tor C64 
COMAL Language fer C64 
wilh sprites, color graphics, sound, Lurtie graphics 

yc 8usCard by Batlerles Included | 

AA BASIC — 64 wilh Turtle Graphics 
Super Disk Utiiny - C64 = indudes backup 
MicroChess - C64 — 8 levels ol play 
dm MODEM with software 

modore 64 Programmers Relerence Guide 
WordPra 3+/64 with Speiwight 
VIController (also C64) - BSR Controlar 
COM VOICE Synthesizer for C64 or VIC 
VIC products in slock = call for extra discounts 


APPLE—FRANKLIN ITEMS 


FRANKLIN—complete lise In stock 
QUENTIN Ores for Apple/Franklin 219 
Swapper Stopper 

automatic switch between paddies and joystick 
KRAFT Apple Joystick 
Kraft Apple Paddle Paw 
Koala Pad Touch Tablet-Apple/Frankiin 
SPINNAKER Software in stock 
Broderbund Saftware in stock 
16K RAM Card for Apple 
Multialan— Micresatl 
Soild Oak 2 tovs Stand fer Appie 
Serial Card for Apple 
MCP RAM/BD colima card (ar tle (AP/TXT) 
280 Soficard and CP/M (Microsoft) 
RANA Elite | with Controlier 
Parallel Printer interlace/Cable 
Microtek ond MCP taterieces ia stock 
Grappler + Interface 
OC Hayes Micromodem ii 
PFS: Flle or PFS: Report or PFS: Graph 
Videx 80 Column Card 
Apple Blue Bosk 


215-822-7727 
252 Bethlehem Pike 
Colmar, PA 18915 


500 BYTE February 1984 


PETSCAN | 


COMPACK/STCP - 


A B Computers 


[dcommodore 


See us [ar Personal, Buslaess, aed Educational 
requirements. Educational Discounts available. 


Allows you fo connect up to 30 CBM/PET Comouters to 
shared disk drives and printers Completely transparent to the 
user. Perfect for schools or multiple word processing corn 


$115 
intelligent Terminal Package for PET, CBM, C64 
Includes ACIA Hardware / STCP Software — — 


SCREENMAKER 80 Column n Adapter tor C54 139 
Provide teg Screen capability for business applications 
Copy-Writer Word Processer far C64 49 
Ful-featned package with 800 lines of tex! in memory. 
Includes double column printing, graphic capability, tuli prin- 
^ supnort. 

179 


Metarnorphosis 

Labyrinth of Graalor 

Kongo Kong 

Chomper Man 

Bounty Hunter 16 Adventure Pack ior ll 16 
PAPER £ CLIP Word Processer — nae — CBM/CB4 15 
ORACLE Data Base frem Batteries Included 
SPINNAKER Safiware C64, Appia, IBH. Atari 
Computers First Book af PET/CBM 

POWER ROM Utiliues for PET/CBM 

WordPro 4-t- - 8032, disk printer 

VISICALC tor PET, ATARI, of Appie 189 
Compeie s Firsi Baek af 64 Sound & Graphica — 1040 
SM-KIT eakanced PET/CEM ROM Utkitien 40 
PET Spacamaker i! ROM Switch 36 
Compule's Fist Book of Games 10.40 
Dust Cover for PET, CBM, 4040, or 8050 8 
Cm lateriaces (ADA 1800, ADAI450, SADI ia stack 
Compule s Refersace Guide lo 64 Graphics 10.40 
Computes Machine Language lor Beginners 11 
HES Saftware and Hardware ia atock 

UM producit i steek 


FlexFile for PET/CBM/C64 $49 


DalaBase, Report Writer with calculations, Mailing Lists 
Easy to use, and can be modified 


includes al FORTH 79 Standard extensions, structured 6502 
assembler with nested dackwon macros, standard 16x64 
screens, agility to read/write BASIC sequential hes, sampla 
programs, introductory + reterence manual. 

Metacempller fer FORTH tor independent object code 30 
Flesting Polat lar FORTH 0 


KM MM PASCAL IV fer PET/CBB/CEA 

Virtually tuli Jensen- Wirth wripiementalon is now suitable fcr 
advanced placement courses. 

EARL for Rt for PET/CBM Oisk-basad ASSEMBLER | 


SuperGraphics — Bf BASIC Langs Language Exton: Extensions 
Fas! graphics, sound, turtle graphics routines tines for PET/CBM. 


BAM/ROM fo PEUCBM — —  4K$75 BK 590 


M M ee me HÀ — a —— A a —À u——À e € P a — — 


CEM? Publie 0 Domain Saftware— C 4/PET27 disks T5 


oe EE AU GO Se Se ODIO Ge OR Gee 


STAT for PET/CBM/C84 and Apple 95 
Comprehunsioe Stalisilcs) Analysis Recilaes 

includes complete file handling capabilities, summary statis- 
tics, confidence intervals, hypothesis lests, exponential mean 
lasts, multiple and power series regression, analysis al vari- 
anca, mstograms, and non-parametne tests m 
Pageliste GÜ Command Word Processar 40 
Full-leatured package for all Commodore computers (incl VIC 
with 16K). Full screen adiing, and suppots disk, tape, ani 
ali ponies. 


$245 base price - 


DISK 
SPECIALS 


scotch (3M) S" ss/dd 10/220 50/200 100/ 1.95 

Scotch [3M) 5" ds/üd 19/305 50/280 100/ 2.75 
Scotch (3M) 0" ss/sd 107 2.30 502.30 100/ 2.06 
Scotch (3M) B" ss/dd 10/ 2.85 50/270 100/ 2.65 


We stock VERBATIM DISKS 
Write lor Dealer and OEM prices. 


Sentinal 5" ss/dd 10/190 50/ 1.85 100/ 1.75 
Sentinal 5" de/dd 10/255 502.50 100; 2.35 


We stock Dysan disks 

Wabash $“ ss/sd 10/ 1.50 50/145 100/ 1.40 
Wabash 5" ss/dd 10/ 1.30 50; 1.85 100 1.75 
Wabash $” ds/dd 10/260 50/250 100/240 


We stock MAXELL DISKS 

Write for dealer and OEM prices. 
Disk Storage Pages 10 tor $4 Hu Fangs SU lor $6 
Dik Library Cases dpa 5"—225 


Innovative Concepts FLIP ‘N' FILES in stock uu 
redis TAPES—AGEA PE-G11 PREMIUM 

Jy Gt S58 00 50 
30 JO) 55 50 B2 


108/ 70 
Hewlett t Packard 


Write or call f DU3 


Lr 


DATASHIELD | M POWER SOURCE $265 
Battery back up Uninternuptible Power Supply with surge and 
notes Boring. The answer lp your power probleme, —— 


MutiPisa—iBh or Apple 

Quadboard for IBM avarable 

KOALA PAD Touch Tablets— Apple, Atari, IBM CBM 
Peachtext 5000 Software Package 

PFS Soltware for IBM and Apple la stock 
SPINNAKER Soltware CE4/VIC, Apple, IEM, Atari 
VOTRAX Personal Speech System 

BMC 9191 Coler Manitor 

BMC 12A 12" Grean Monitor 

Dynax (Brother) OX-15 Daisy Wheel Priater 
rather HR-25 Daisy Wheel Printer (25 cps) 


| Woh Provertes Parallel Printer 


Pansaoak 1090 Printer with Correspondance Mode 
Daimywnter 2000 with 48K butter 

Gemia) 1 0X 

EPSON, Qkidsin, Star Micrenics printers in cleck 
US! CompuMOD 4 A F Madulator 

We Stock AMDEK Monitors 

Amdek DXY-100 Platter 

A P Products 

COMPUTER COVERUPS IN STOCK 

BROOKS 6 Outil Surge Suppressor/Nolse Filler 
Surge Suppressar-6 autel 

Blactrohome 1302-2 13" Hi-res AGB Monitor 
Panasonic 12" Monitor (20 MHz) with audia 
Synertak SYM-1 Microcomputer 189 


ALL BOOK aad SOFTWARE PRICES DISCOUNTED 


USI Vides Mesiiore—Greea ar AMBER 20 MHz hrez 
Bashar and QEM loquirias vied 


p data 
systems 


ZWM-122À 300 . ZVM-123G 
ANM 131 300 — 2VM-135 
229 Terminal (DEC and ADM compatibla) 
ZT-10 imel Terminal with Serial Port 


ATARI — WE STOCK ENTIRE LINE 
SPINNAKER and Broderbund Software in Stock. 


WRITE FOR CATALOG. Add $1 50 per order tor United Parcel 


We pay balance of UPS surface shipping charges on all prepaid orders 
(add extra for mai, APO/FPO, air). Prices include cash discount 


Regular prices slightly higher. Prices subject to change 


Circle ? on inquiry card. 


ORDER WITH CONFIDENCE 
from one of the nation’s largest 
consumer electronic parts distributors! 


DISK DRIV 


Slim disk drive for 
Apple lit cam- 


LOWEST 
PRICE EVERI 
p 
puter, New 
in a box 


d NU 
A sturdy 


cabinel and 3' cable are included 
Runs on Apple controller or our 


optianal controller 

ORDER NO 

83-APL-DD-1 — $229.95 
CONTROLLER d 
CARD à 
For two disk drives 

ORDER NO 

83- APL-CTL-1 149.95 
IBM COMPATIBLE 
JOYSTICK 

Heavy duty 

all melat. 

Featuring 

ullra linear 

pols, self 

centering, dual fine center 


adjustments. The finest induslnal/ 
commercial joystick available. 


83-18- XY -23 $44.95 
APPLE” COMPATIBLE 
JOYSTICK with dounte 


trigger feature. (Four total) 
light weight, linear pots. 


ORDER NO 
83-APL-XY-9 - 


SELF CENTERING 
APPLE' COMPATIBLE 
JOYSTICK 


With double trigger 
tealure. (Four tolal) 
light weight, 

linear pots. 


ORDER NO 
B3- APL -XY - 18 


9'^" DISK DRIVE 
SPECIAL rrr. 


MPI en 
MODEL 

B-51 

single side, | 

double density 

BRAND NEW 

Never used, no cabinet. 


5149.00 


REPLACEMENT 
KEYBOARD FOR 
APPLE Il 


enareer 
m IISZEE) 
= 


ORDEA NO 
83-MPI-B51 


ILIA 


me 
- 
Heavy duty — error free switches. 
Switchable N key rollover, last 
key repeat. Upper/lower case 
capability, Alpha lock, cable 


included. 

B-APL-K8-; 579.95 
APPLE" COMPATIBLE 
JOYSTICK 

Card 

lerminated 

with 16 Pin 


plug. Qur most 
papular joystick, 


ORDER NO. 
B3-APL-XY -10 


Use your TV as a monitor. Con- 
verts video signals into RF. Hooks 
upto Apple with no modifications. 
FCC listed. Two versions: Wilh 
sound and without sound. 


DRDER NO 
sound "16.00 


83-VM-42 
ORDER NO. 
83.CRM-320 Sun 321.95 


SA APPLE Il 
COMPATIBLE 
REPLACEMENT 
POWER 


Full 24 more than the original 
power supply Heavy duly. 110/ 
220V operation. Mounts directly 
inlo Apple Il case. AG cord 
included. 


ORDER NO. 
83- APL-PS-51 $79.95 


9A POWER SUPPLY 
With BUILT-IN 
COOLING FAN 


Newly patented Apple NS com- 
patible 5A power supply. Fils 
completely into Apple It case. 
Eliminates the need for external 
cooling fan. 


ORDER NO 


83- APL-PS-53 389.95 


DATA SPEC™ SUPER CABLES 


Fully shielded — shock proof — law loss. 
25 Conductor RS232 cable assembly 


S PRÉS aad 


with 100% alluminex shield. Special | nas 


underhood molding 
and shieldin 

The best 

cables 

currently 

made! 


ORDER NO. 

83- MRS232MM - 3 
&3- MRS232MM -5 
&3- MRS232MM- 10 
§3- MRS232MM - 25 


83- MRS232MF -25 
SOLDER TYPE 25 PIN 


"D" (RS232) 
CONNECTOR aes 


PLUG/JACK 
Male/ Male 
Male/ Male 
Male/ Male 
Male/ Male 
Male/Female 
Male/Female 
Male/Female 
Male/Female 


RF CABLES 


oe 


RCA to RCA, Connects 
computer to monitor, elc. 


PRICE 
J Ss 
6 2.50 
83-BRR-12 17 4.90 


Please Note: ORA Electronics products are intended io be sold to persons with a working knowldge of electronics and computing. f you do not have such 
knowledge, please visil your local desler for products and intormalion. 


== ae MINIMUM ORDER $25 00, VISA. MASTER CARD accepted No surcharges. Exact UPS charges will be added PREPAID: Certified checks 
and money orders, send exact amount No shipping, handling or insurance charges In Ihe continental USA. PERSONAL CHECKS, add 5% shipping charges, 
allow 3weeks to clear INTERNATIONAL BUYERS UScurrency and 20% extra for shipping CA Residents, add sales tax 

OEM / DEALERS send lor special prices on your company letterhead 
NO PURCHASE ORDERS OR OPEN ACCOUNTS— NO EXCEPTIONS. 


ORA 


ELECTRONICS 


& DAS C ALLE aic Cee O 


"OUR SERVICE MAKES THE DIFFERENCE" 


To order, call TOLL FREE: (800)423-5336 


Calif. TOLL FREE: (800)382-3663 
Local (213) 701-5848 

Telex 181014 ORA PARTS NTGE 

48245 PARTHENIA STREET, NORTHRIDGE, CA 91325 


BYTE February 19284 — 501 


ENCLOSURES 


ALSO 
rom CONFIGUAATION | STACKING DIMENSIONS AVAILABLE 


HALF-HEIGHT SHUGAAT DRIVE 
SYSTEM FOR IBM-PC 
Choose 2 of 4 120K byte half heights 
| or2 haif-heights plus a hard disk. 
è Fowered by energy elicient direct drive 


DC motor DHSAAT 2 anda S's naniontal Lela Was. | entera! chassa $12500 
e Mounting kits available for most popular connecio) 

Systems Want plates 
& Clear and simple instructions 
€ Full one year warranty SVBAAT | 1 Afaniards', vertical Wir Lede WGH | verhcat = case 555 00 
1BM-PC 10 Megabyte Hall-Height Hard Disk dii rg » 575.00 
Up prade your "S g an xT! al ‘ a loi *s hagn 

` L Hé 

609.799 o Megabyte Ha «ybi Hand Utak DVSAaT | 2 &landard 54a Nw Lag wet — $85.00 


also available lor your COMPAQ) 


ACA a Hgt 10 Meg Hard Disk can DBHHHAST |  Zhalhegni* Monzonai | Latr Wkda^cH | bank plates 5125 00 
space lar single Aki chases conn 

pen oleh lal board computer 

Shugart SA465 DS/DD SSHAST 1 standards’ or honzontal Lad wae't blend plate $25.00 

m gm E A hall height dnyes axl chasm cann 

and ai angi SSHHDAAT 1 etanderd or hontontal "Lx BW a 4° liant pime $16500 

or double density 5 25 2 halk height 

diskettes. Plug compatible with TAND M 100-4, hard disks 


SIEMENS FDO-221-5 and similar diyas 
|! YEAR WARRANTY S340 eath 2:0 $205 each 
Foimatled single density 700K byles 


ir" ENCLOSURES 
AH 10096 pur dition these IT enciókureti lung a lront pane power senich designed with 1 cleargnce ave (ye dns lo 
accomodate a big boant computor of a hard ak cooinolier. AJ 16 gaupe metal egnstruchion wih DB 25 cutouts on Ihe 
reAr panel CP-208 supply mounting holes, witch are standard for the 8" drive industry 


SHUGAAT SABBO OS/DD 
Haif-Height 8' DHBAST 2 standard’ HL» T4"WK8W"H| ex. chaassconn. | 529500 
Adouble sided Hall = ag gf [auct aa 
height 8" ign speed i SMUGART 80606-A 
dish drive DC n satan of SIEMENS 
only operation , FOO: 100 seriess 
Same as used on Zenith 2-1 SHBAAT 1 atandaid E ur hanzantial | (8"[ e12w"Wabh P, — blank plal&s 5285 00 
i YEAR WARRANTY S495 each 28 $475 each 2 hall- hanghi drives bal chassis ponn 
Formatted - 125 magabyte + space lor &mglé 
Track tn track 3ms Dpoard compute! 
OHMHHaAAT lor SHUGART nonzonm | 205 La v? Wad H Mank plates $320 00 
SHUGART SA455 DS/DD TANDON B48 ext GNESI conn 
Adoutia headed mnitioppy disc drive with upto 20K nai henni designs | 
| Adou paded minitioppy disc drive with uplo320 , 
Ofrling slarage capachy biug tompalible with any FDPCA tit SHUGART hünzónthl tian pikles $32000 
standard 5^«^ drive Elecincally Ihe same as TM-100-2 B'-850 matches 
and FDD-211-5 IBM-PC ar 
1 YEAR WARAAN $245 each Zeroth systems 


TY 
Formatied -. 320K bytes, exjénded 360K bytes 
Track tn track E 


MULTIDISPLAY Maynard Disk Controllers 


HEATH ZENITH H88, B9 or 90 TWOET SYSTEMS For IBM-PC, contains both mono and color depay ription 

Dual Internal hail-haight disk drives plus printer port all on one card $5? MODFDC (Controller w mod ports) $265 
Now you can replace your builtin drive with two PGS MONITOR FDCB|B' Controlled $245 
pean one p po care Ree rp. - The bes! RGB montor going S475 Ep = TH f/orpolten $195 
ware, cables, power connector adaplors, and docu- ds ab ee [cy ^ MAYNARD FDCSERIAL (Contr and ied ren d 
mentalion included. Our double-xded ABIpi works FOCB8 PARA (B^ Contr and para ports) $315 


perfectly as a single sided ight oul of the box You can 
even use this sysiem with your H-17 controler Andwe 
have Ihe soltware drivers (8) additional cont) BO you 
can run oul 48 of 9610 double: sided, single density 
Gives on if 


Totally compatible with | | y 
sollware wiitlen tor "WE Ue E 
IBM Asynchronous T 

Adaglor Connecis to MODEM. serial printer or any 


Standatd AS232-C intarlace dewce Port may be corr 


CONTROLLERS Magnolia Micro-systems 
for the H-89 & Z-90 Doubla Density Disc 
contraller including CP/M 2.2 


TWOET 455 TWOET 465 ia as Senal P, d #3 p x2 T. hd EM e dpa pe ed are sOllware suppor lor 
2 SH RT SA. 2 SH RT 54-465 . our S's and Four B' simgle or double sided drives 
HI qva AME. SandStar Clock Calendar Module -AB TPA Irach; drvex E 


Features clock and calendar with ballery backup wich 
runs when PC power is turned ofi or plugis disconnected | 
Correct (ime aod date loaded each time syslem iB 
powered up. Software included MCL1303 88500 
SandSiar Paratiei Pori Module 

A Centronics compatible V0 por Use as general pur- 
pose VO pori &r conneci ID printer Lilizes same type 
conngcior and pins as BM Parallel Printer Adaptor and | 
15 100. compatible with its software Configure as Port | 
s8!0r*2 CanuselBM diagnostics MPAIZ0O2 $7500 
Sand&tar Memory Module 

Use wilh SandStar Memory Card Expands memory by 
3208 byles tur 640K bytes toral system memory Uses 


-G TP) (BO track drives 
od dovas supported Oy Heath Zendhn contolle: 
Tha packaye includes 
-doulde densely controller card 
CP M2. 9nether5'. off mada 
"new VO decoder and monitor PROMS 


Smpping weigh! 7 Ibs 


DATA 
CONNECTORS 


50 pn udga card 605-5015 50 put Hine end connector 
34 pin edgecan 609.4515 — BD3.S001M 


ABtpi double sided 9BIp doubte-sided 
$595 $695 


Roth modes are shipped complete with all hardware, 
shielded metal mounting Mates, dala cable wil chas. 
sa connaeciors, and complele documentation 

WHAT TO DO WITH YOUR INTERNAL ORIVE;F ar 
only 560 extra plus shipping, we'll send you a single 3" « 
case with Gower supply and data cable — ready Io re- 
ceve your SIEMENS internal drive! A regular 580 
valug The esternal chassis dish 1/0 connector comes 
WIA your TWOF T syslem 


W.S.T. DISK DRIVES (formerly Siemens) onlyone IBM expansion card Noconfiguralion reque ec 56 pen inhrie chasis 14 pin inline end connects) 

W.8.T. FDD-100-5B4 Same model uged in Hesin belore ntug if 6095016 B09-3401M 

compulers Added 'Fippy operation leature. E Module may be purchased with any GAK incrementand B. 39 pminine chases 

Works with simosi any SÁ-4DO compatible system easily expanded lo 320K Electronic disc and punt uoo c ———————Y 

BS Mode! 1. North Star, S 100 and more $235 each spooling sofware are also available POWER 2 

C3-5195 each (with Shugart type Bezel) CONNECTORS jpa = 

W.5.T. FOD-21 1-5 = 

Dual headed Si” Records data in single o doubla lay ry Dr ic iban Low AC wecken single sied 

(densily, using hard or soll seclortechniquaes An eanci a iH. nul Pepe chess (HE 

TM-100-2 replacement Use in Norihstar and IBM. or SAS ce SERO Sa S coment CH 
54A 80 880 OF power n'a TO sake cig 


any saiam ety dual head 46 It) dives Same as 
COMPAQ 52858 


ach SandSiar Game Adaptor Module 


Altach ug fo 4 paddies and 2 joysticks Io your IBM PC rl PEDA Lu C1922 


plea OF HEADS p -7 > ' 2 Can be usedlor general purposemoul with4 digital'and sa RSHA I DR OUO HAC — Irnme-sgluncisg e 

ig! | Gee He LUD connect mock i 
EAI P M antundad 260k brea 4 analog inpuls t00% compatible with IBM PC solt- a AL tuned creuit nce É " 
W.S.T. FOO-221-5 wire Uses samet 15 gia "D' submipiature (0 con owe udad Cirig 


A double headed. 5's", 96 IpiBO track) disk drive nector xs Ite [BM Game Control Adaplor 


Capable o! hard or solt beclor, single or double den: | 
sity, (5 an exact replacemani for the TANDON 


160-4 $335 each 


7 ù $295 each 

Increase your or- hne storage capacily by 2 5 — 
bytes with Our new 8" double sided hall height disk 
drive, Styling matches IBM-PC. Utilizes Shugart hall- 
heyht & double sided disk drives Allows reading 


Ve sell many Mher diak drive models too 
Maynard Electronics Multi-Function nur oa fo list here Wie ene Durage you to Cail for 


Memory Expansion Board i oF i i 
our lates! pricing and esaloóg Dus to production gasi 

Adds form 64K byles to 256K bytes Ig your IBM-PC. hinges pipes Ma BO day sold p hol a allt sour 
Expandable with ethar 1 or 2 optonal asynchronous  anmquirims invded [n our Sth year à 
serial IRS232-CJ pods Engineered lor tolal compa Prices and specifications subject ta change 
tan Poss pe tu turennor EEUU NNNM 

ian included. Ready fo pig into yle systems NOA págt i n 
Ophonally avartable wilh Por 2 RS232-C ports with FEET VESA nme. NJ Tenders, 
SUMA cutrent toop 100^. campabble with IBM harc Shipping charges: $4.00 hrst 4 ibs, 340 each 
ware and software, and may be used Ip connect your UUUT-  " addfüaniih —— 
computer I0 à modem senal printecor other Geyices wilh Ya E 


COD charge $500 


» dace Board ports may be enabled or dis ^ui FREE "ume ap ee 
CP-M data files with optional patch wie oe TOLL FREE ORDER LINE 800-223-0006 
FD- PCS Syctem ! £1276 Melo ti " COM! gor - 421000 In hij, Cal: 609-789-4440 9 (0 am: 5:30 pm est 
Maynard Controller |, S845 MMF 1064 64K $30500 : 
(Allows use ol twointernalS'a. and haiwoecutbosrd B. MME 1125 (i28K  $41000 FLOPPY 
B sysiem Add $70 for paraliel) MMF 1152 199K $51:000 | aM 
po : -  $39g MMF 1256 256K $61500 «DISK 
We have hall-height mounting his lot (BM and Bj. MMFISER $100 U0 | FLOPPY DISK 
g IWIN one senal port added © SERVICES, INC 
[wil two Sonal nost aided) fr — "e 


| APPLE HALF-HEIGHT DISK DRIVES Cal tor price | .——  BAuLLI UNE 


(Na parallel avalan 


502 SYTE February 1954 Circle 145 on inquiry card. 


AAA AAAANANLLLAALAL LL A 
Freedom -Freed the Prices! 


We have met or have beaten most advertised prices. 


Buy Direct! 
TA a. 


k nnm n J 

, [Aes s x 

Bii = = | 

oom Uo um T « Proportianal Spacing Star Micronics 

Mannesmann Tally | m " d 
@ onal 
— DTC 380 2 e Standard — 7 x 9 160 CPS « Color Optional epu ux + wg 
4BK Buffer e NLO — 40 x IB 40 CPS | © Sheet Feed » Graphics BMOCPS ie eer wasesa S Call 
pu and Parallel « 2K Buffer and Tractor Standard e 34K Buffer Deka WX 
— A "e I60LBOco Call... BestSeller | Prism 80 Pü J| WS ener PON ! 
tass co PUnbestable | 180.1132 col. Cal... , Best Setter |  Prismi32and Micro Prism Scal | STXBO «esee S Call 

38K STARWRITER . § Unbeatable Spirit Call........... Best Seller | Auto Cassette Sheet Feed — 5 Call 


Red Hot 
w- ^ ! | Speciall 
V = ~ b" | 
p EE = ! = || Novation 
a X my | | J-CAT 
Ta 4 Juki 6100 It's a Piece of Cake! | 
= | High Quality Software | 
OUR PC FLYS | far Personal Computers | 
IRM Compatible IBCPS IBM Ribbons a Word Procesyor NEWI —— 
Simply a bener PC All modets Diabo Compatible 2K Buffer | e Mai Lar a Graphic Package » J00 BPS Modem 
available for immeckate delivery Best Value Yet ........... $Cay | ° Speting Checker | © Financal Planner e Originate/Auto Answer 
. UM sia o. — Lowest s | ee pe Sizzng .......Lsssuesu- ‘89.50 


Call for Prices! 


DAISYWRITER U.S. ROBOTICS 
FRANKLIN OKIDATA SANYO P.C. Everything in 
ALTOS HAYES VENTEL COMREX C. ITOH OTRONA computer related products: 
ZENITH NOVATION AMDEK JUKI! DEC BLUE CHIP 
TELEVIDEO  ANADEX BMC STAR AMPEX  PRINTACOLOR 
SANYO AXIOM TAXAN NORTHSTAR TOSHIBA OUME » Computers e Accessories 


USI DATASOUTH DIABLO ADDS VEW KEYTRONICS s Modems ü Paper 
TRANSTAR MICROTEK NEC KIMTRON RIXON ANCHOR 


PIED PIPER SWEET-P EPSON ~—s INTERCOLOR HAZELTINE BROTHER e Printers e Ribbons 
RANA EAGLE PRINTEK COLUMBIA SEIKOSHA VISUAL e Software e Diskettes 
STB RITEMAN MOLECULAR CORONA TTX DAISY « Monitors » Office Furniture 
QUADRAM UDS WYSE Terminal ins Traini 
PRINCETON GRAPHICS SILVER-REED TEXAS INSTRUMENTS e. Ferminarns e In-store Training 


For Price Quotes and Ordering, Call: KKKKKKKK* 


1-800-821-4128 FREEDOM 


COMPUTER MART 


For Technical Information and INC 


Order Status, Call: 
3370 North Hayden Road « Suite 123-34 
602-952-1057 or 602-954-6127 Scottsdale, Arizona 8525! 


Pree: hed felis a CAD discount and ane sutyect lo change vethour noce COLD x are stepped with a mimm C OD. change Allaw 3-7 cays for personal checks lo clear Product a sutyect to 
aay Equpment sm factory sealed boxes with manulacturens warranty There well be a re-staddng charge lor resumed mercnandae Call first for an AMA number Software not vearranteed for 
Waay Nu renum of Sofware wher nas been opened Add 295 inr shipping & handing charges [manum $2 50) Af enusprment shipped FOA Scottsdale, AZ R525! Circle 212 on Inquiry card. 


122222222 R —Q WY 


ee S eee 2D — 2D 2D ED — 2D NEP | 


pit ltelettttl Ir 


BROAD LINE OF 
AID PRODUCTS 
FOR APPLE Ii? 


TIMERICLOCK - 4-YEAR CALENDAR, 
TIMES INTERVALS TO THE 
MILLISECOND, INTERRUPTS ,,$175 

12-BIT A/D - 40.000 SAMPLES/SEC, 
0.1% ACCURACY, 8 INPUTS. . 3375 

B-BIT A/D - 60,000 SAMPLES/GEC. 
0.4% ACCURACY, 8 INPUTS. .. $165 

FULLY DIFFERENTIAL A/D - 
t MILLIVOLT RESOLUTION 
12 SAMPLESISEC, 4 INPUTS .$195 
THERMOCOUPLE THERMOMETER - 
2 OA 6 CHANNELS $135 or $155 
ALSO: INPUT MULTIPLEXERS, 
OUTPUT CONTROLLERS, 
AND CUSTOM SYSTEMS 


LAWSON LABS, INC. 


5700 RAIBE ROAO 
COLUMBIA FALLS, MONTANA 59912 


Cicle 209 on Inquiry card. 


We're bringing In the New Year with 
specials on quality 3M Information 
processing products. Including: 


» DISKETTES - MAG, TAPE 

° DATA CARTRIDGES 
PLUSI Speciais on many other pro- 
ducts In our full-xrange discount 
catalog of computer supplies. Call, 
write, or utilize reader service to 
obtain your FREE catalog of 1984 3M 
Specials. 


LYBEN COMPUTER 
1250-E Rankin DOr., Troy, MI 48083 
Phone: (313) 589-5440 


Simply £1 in Service £ Rellability 
Authorized Distributor 
Information Processing Products 


Circle 223 on inquiry card. 


IBM PC = 
1l. DEC VT100? 
2. DEC VT125? 
.. 8. DASHER D400? 
SMART ERM" DOES IT! 


* (ul) emulation 

* poworiul (ie transfer 

* full printer support 

s multipla 5elups 

* “smart” sofikeys 

* 132 column suppor available 
* online help screens 

» 30-day return policy 


Available rough ppm ron schtwera deae 


Lane 
Madison, Wi 53713 
(608) 273-6000 


Softwere for Profaseionaia,., by Prolescionata. 
SARTO M q o fuefaitub tt «PRC bh YT aie he OF 


Ege greg ne diptrest oi aia Ure 
em Be Guanes Maha id 


Circle 282 on Inquiry card. 


wabash 


When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard, Visa Accepted. 


Call Free: (800) 235-4137 


PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo, CA 
93401 (in Cal call 
(R05) 543-103? | 


Circla 284 on laquiry card. 


514" DISK DRIVES 

| * QUME 142A 

Sided 4A TAKISides... .. .., 9229 

| Fres Shipping 
* TANDON: TM 100-2 

| MATUS. _ ,, 5235 

Free Shipping 


4 .. 9235 
Frea Shipping 
* SHUGART: SA 455 
Haif m Double Sided, 
49TRA5Ida . .. .. 
Free Shipping 
Order Toll Free: 
1-800-531-5475 (Outside Of Texas) (GR) 


(512) 250-1489 (in Texas) 
Texas Realdenta Add 5% Sales Tax. s 


a CompuRidó ... 


13010 Research Blvd., Sulla 101 
Austin, Texas 78750 


Circle 65 on Inquiry card. 


3006/1200 AUTO DIAL/ANS $319 
M Compatible 

300 DIAL/ANS $119 
300 BAUD direct connect $ 69 
US ROBOTICS.. .300/1200... MODEMS 

“Hayes Compatible’ 
Password’ with cables, spkr $339 
“S107 card $339 
_ 212’ dixe,. 4 èt a.. 9419 


Marax PRINTERS QUALITY | 


GEMINI 10x 120 cps graphics $CALL 
PROWRITER 120 cps hi density — $359 
JUKI daisys wheel 18 cps $529 


IBM HARD DISKS CPM 


le.....51295 40 Mbyte... $2495 
$1995 65 Mbyte...$CALL 


IMAGE COMPUTERS 
PO. Box 1164, Cardiff, CA 92007 
CALL TO ORDER: — 
542-7373 
ped 436-7669 mm $5 ADD T% 
(619) 270-3600 “Dealer Inquiries invited 


Clrels 178 on inquiry card. 


1200 | 
BAUD MODEMS RAUD 
SIGNALMAN. . Free haur on ‘SOURCE’ | 


1-2-3 
Lotus 
VisaCalc 
PFS: Fila... 


.. $99.00" 
$50.00* 
....$25.00* 


Wizardry .........59,99* 
Zaxxon .....,...., $8.00* 


Over 1200 Programs 
To Choose Fram 


IARE 
"two waek member ranial 
Free Catalog: 
619-481-0559 san tiens 
1-800-221-1031 caiitornia 
1-800-221-4568 an Others 


Circle 333 on Inquiry card. | 


Apple li/lle® 


Industrial Control 
Plug-in Boards 


(SOFTWARE INCLUDED) 


Opto-Isolated A32 1/0 Board 

a Individually Contiqurable 

: famae vm Saou SOOT 
2 Axis Stepper Motor Interface 

Mete — $105 
» Frequency poe A 


HOGERS LABS (714)751-0442 
2710 5. Croddy Way. Sante Ana. CA 92704 


Circle 316 on inquiry card. 


| . COMPUTER SUPPLIES 
DISKETTES 


2/3 D 
MIN. ORDER E 


RIBBONS 


OKIDATA 
MICROLINE &4 
EPSON 

MXx10g 

MIN, ORDER 8 


plus other major brands 
‘Terms Visa, MC or COD 
s Dealer inquiries Invited 
COMPU-MEDIA 
SOFTWARE, INC. 
159 Main S1. S.N. Y. 10307 


AUTHORIZED 
DISTRIBUTOR | CALL TOLL FREE 1-800-248-2418 
™ anNY Sinte 212-987-1700 


Circle 390 on Inquiry card. 


ideal for 


e COMPUTERISTS 
« OEM MANUFACTURERS 
e DEVELOPMENT LABS 
* UNIVERSITIES 


THE ULTIMATE OEM/PC 
+ UNIVERSITI COMPATIBLE SINGLE | | FULL IBM — PC* 
"Rp BOARD COMPUTER || COMPATIBILITY! 


DEALERS AND OEM MANUFACTURERS | (Standard Key- 
QUANTITY DISCOUNTS AVAILABLE board interface Hardware Reset 
| (Full PC campatibte) > 
| | | lap 


(Overcomes reset flaw 
in PC) 


Eight Compatible 
I/O Interface 
Connectors 

(Full PC compatible) 
(compatible with all 
IBM-PC* plug-in cards) 


Power Connector 
(Full IBM” pinout 
compatible) 


8088 Processor 
(Same as PC) 


8087 Numeric 
Processor 
(Same as PC) 


ram 


IDEE": Ezra 
A MT ^N A Li 


Special J1 
Interface 

(Al'ows horizontal mount- 
ing of compatible expan- 
sion cards for easy bus 


T i 
Ha 
1] a 11,,0H j ai 


expansion and custom 
configuring) (Board has 
62 pin gold plated compat- 
ible connector) 


Peripheral 
Support Circuits 
(Same as PC) 


Configuration 


Extended ROM Switches 


Capabilit 

(Runs all aiie PC (Same as PC) 
ROMS) (Jumper program- 
mable lo accommodate all Speaker/Audio 
popular BK, 16K, 32K and Port 

64K ROM chips and NEW eS ee ~ (Same as PC) 

EE ROMS! VPP power pin ee a eee " mm 

avallable for EP ROM “a ls. . —- "Mu tes AI EI TET is 


Wire Wrap Area 
To facilitate special custom | 
x. applications! 


ONLY! [ORDER NOW] | 


BOARD” Evaluation Board Kit! 
E G € s e MEA- (Blank board with full assembly 
instructions and parts fist.) 


burning!) (External 
VPP voltage required) 


wrie 00m 4 


Board Size 
| [10.5 inch X 13.5 inch 


Full Mega-Byte Ram Capacity! 
On board! 


(With parity) Evaluation Includes highest quality PC board 
O 266K Bytes using 64K chips Board Kit with gold plating, silk screen, 
O1 Mega Bytes using 256K chips solder mask 


O MEGA-BOARD™ with full assembly instructions ...,.$99.95| | 
D USERS MANUAL with theory of operation, | 


ORDER NOW!!! 


SATISFACTION GUARANTEED! 
10-day money back guarantee if not completely satisfied 


| schematics, block diagram, application notes ........819.95 
LIMEGA-BIOS"" fully compatible MS-DOS/PC-DOS BIOS $29.95 


DISPLAY 4100 SPRING VALLEY ROAD| | TERMS: Shipment made 2 to 5 weeks from 
D) D TELECOMMUNICATIONS| [DALLAS TX 75234 wel FoR 
CORPORATION (214) 891-1644 $25 deposit. Balance UPS COD. Please 


add $2.00 shipping and handling per order. 


"IBM and IBM PC are trademarks of Intemational Business Machines ©1989 Display Telecommunications Corporation 
Circle 111 on inquiry card. BYTE February 1984. — 505 


Analog and Power 
Control I/O..... 
in a Single Board 
Computer 


6801 Micro Control System designed 
lor DISTRIBUTED CONTROL or STAND- 
ALONE use: 4801 or 68701 MPU with 2K 
ROM or EPROM, 128 RAM, timer. Elght 
42-bit analog inpuls, &-bil analog 
oculput, 6 AC or DC inpuls or outputs, 
serial I/O. digital V'O. power supply. 


USED PERSONAL 


COMPUTER 
BROKERAGE 


* A nationwide datahase service matching 
buyers and sellers of used P.C.'s and peripherals 
s UPCB acts as middleman, prividing 
security for both the buyer and (he seiler, 
* Ali equipment tesied and warranted by UPCE 
» All makes and model; accepted far listing 
» Banded and inured 
* Reasonable listing rates and commissions 
For more information mail today! 
| am interested in Buying C) Selling D 


Name 

Address 

City. State, Zip 
Telephone { ) 


Mail to: UPCB Fulfillment Dept. 
Suite 21 * 1116 A 8th Street 


ADD/NET" 


INDUSTRIAL/LABORATORY 
LOCAL AREA NETWORK 
ADOINET provides 2 modular, Ow cost, easy to use 

oach to factory 3nd laboratory networking. 
NET modes may be used stand-alone i 
inked juu Se in an extended network Features 


"ipt pom pe E PA. eee 46, and indus VO 


terminal 
— mode pers Tien conmolted 
setup Jor dynamic linking 
+ Multiple baud rates A de with automatic 
baud rate lock-in and baud rate conversion 
sS Up to 2000 feet beocween network modules 
s Error checking and correction for retistulity 
v kdeal for tinking your factory and lab 
with your maintrame, P.C and peripherats 
CALL TODAY [305) 293-2002 
Adroft Electronics, inc 


Dept. A, 3790 Silver Star Rd. 
Orlando. FL 32808 


Manhattan Beach, CA 90266 


Lalayette, IN 47904 
341771428428 


Circle on inquiry card. Circle 370 on inquiry card. Circle 12 on inquiry card. 


S70P GAMBLING - 


Use your personal computer for expert 
handicapping bike ihe experts do - - - 
a Pradicts game scores 
SEND FOR . Situation analysis program 
ATA * Trend anatysis program 
FREE D * Unique handicapping guidas 
usF. e Simpla oparaling manual 
ON e Use with Radio Shack, Apple 
sySTEM Commodore 64 and others 
a Order today-Win lomorrow 


START WINNING WITH 


Send $225. tor USFL System includes (rm. | 
maney mgl pregram [worth £50] Enciess || gt 
cheek, money order or Visa/MC card ver = qur PACIFIC 


COMPUTER EXCHANGES 
HANDICAPPING ERES S-100, STD, Heath/Zenith, S5-50, 58-30. 
S YS TEMS Svan Cal call ei for drive, $12. Call before 
| P.O. Box 33034 gone — 


HARD DISK DRIVE 
SURPLUS SALE! 


Dysan 


CORPORATION 


Ecler yr disc porban, bey 100% ariete 
toe! Deen daketies, AN orders ahippad 
from stock, within 24 hours. Call tof FREE 
(800) 235-4137 for prices and information. 


High reRability 8" Shugart SA 1002 5.33 

| Mbyte drives for $380. ea.. unused in 

E: their orginal factory packed cartons. 
1000's of pleased customers. Also 

available: new Westem Digital controller 
card ($350.); interfaces for IBM, Apple, 


LIQUIDATORS, 803-877-9828, or send 
Cleveland Ohio 


44133-0034 


Circle 113 on Inquiry card. 


A Spooler that 
will Spoil You 


Addmaster Paper Tape Handler 
with Big New 714" Resis 


Optional serial interfaces lor RS232C or TTY 
or parallel intarface/TTL. X-on/X-ot! 
capatiity, bi-directional reading and slew, 
reads t50 GPS, rewinds 300 CPS. Stops an 
character, contains power supply and 
Addmaster Mode! 601 paper tape reader. 
Sensibly priced, Addmaster Corporation, 
416 Junipero Serra Drive, San Gabriel. CA 
91776. (213) 285-1121. 


Circle 11 on Inquiry card. 


(805) 543-1037 ) 


DISK DRIVES 
(For PC. Mod |, IIT & IV) 
Tandun TM55-2 $229 
Tandon YMIOU-1 5175 
Tangon TMIOQD-2 3229 
Tandon TM 0l- $315 
coc 3400 £239 
Case and PS $ 45 


PC EXPANSIONS 


MAYNARD 

Disk Controler 

Sandstar Senas 
Irniarnal 10M B Orive Systems 
QUADRAM 

Quad board (64K) ' 


AST 
po ae Me 64K SPC 


aP 64K A SC. 
vote 
2nd § or Ey or Game 


64K CHIPS 
Se! ol nina , 


HAYES 
Smarnmodem :200B 


VLM Computer Electronics 
10 Park Place e “orsiows NJ 07960 
201) 2674268 Visa MC. Check œ COD 


check or money order to 105 S, Main St., 
Greer, S.C. 20651. 


Senlth-Corona TP-1 Dalsy Wheel Printer 


23690 
UNBELIEVABLE! 


a kiyama characters || * pripi er parelit haie 
» tomeutibig with moy » choke p fü me 972 CN 
Wi FL THE reels 


Also for your TP-! letter quality printer — 


the Smith-Carona Tractor feed 
" Adpiilable ratio eam 
#4 29° * l'or conImupys forma. 


FIGURE LOGIC BUSINESS EQUIPMENT, INC. 
6408 Gaston Avenue t Galas, Texas 75214 


Circle 142 on inquiry card. 


har Handwelicorp 


16RAMCARD 


35 
4962 EL CAMING REAL SUITE 119 © LOS ALTOS CA 84742, LM304H 1.98 C re 
i - FLA 7 1-( BDG A P Ta LM305H 1 69 ampatbie with 
962-9265 è 171947 HANDWELL LTOS#1-(800) 821-3625, LMOSH 325 00533 CP M $39 95 
LM3JOT CN b Visicalc. PASCAL . 
74LS00 LM208CN 2 ! YR WARRANTY 
un m HUS da | asa — n «ie T MEN MULTIFUNCTION BOARD 
7ag3 72 713 wa Ta. Sm 3B — tu $165 E | 
7404 22 MI% ?5 7al Si 45 7493168 LOAN M WITH MEMORY, 1/O 
-- Sie MI. CI NE CLOCK 
i 141 a! z 1 LMS2OX-XX* E^ 
7407 235 74142 — 295 | 7S0 $o (RU pr) 
7408 a Mus 2895 | Just 3 tusw ET x FOR IBM P/C 
Lg 
M — 4 nus mas — m rasis LMazSk em CALL FOR LOWEST PRICE 
7611 20 — M7 FEE. A d LEAK ce A ten sence a er 
ma  % ne 1 | D mam cen p SPEEDY EPROM 
Tata $9 — 748 6? — l | ! 
7416 za n e7 ram 3 nes E n PROGRAMMER 
7417 29 DET LMO40H- 1 
n» — H nm s HLS? HO ASM m ® | inset 2 FOR APPLE Il 
7431 4 PaL Ged VaL SAT BO 
7422 20 56 m | rus» — 25 mwem a S || SE ie PROGRAMMING 
as 5 hisuo ig | rasia TH LM3SOK 
7 
uno 8 WM ad] ms S mS tae | rana tep | SCN 9 2716, 2732. 2764, 27128. 
7424 7 74155 2 a9 MLSTT 4& PaSA |a TAS 138 179 LM372N 195 2532 2554 
7427 25 — 7480 ab | 2a 4" EE B 4E BE... 378 $QQ, 00 
i Í | | 
bid $3 d es TALSAY ] o  TAsgu 1:0] 745340 py | OMSTTN "T En IN 30 SECONDS a 
MA 54! ro zagaa VO i Se eee 
raat = oe ju 4L SÀN 95 qaam iw bc en i 2 LM3HTN 1 78 
TE > © 7a sh x9 Tuszi v| jugi] pga | LMGEOT 195 
7430 29 wm izo | 239 p ERE M BA w5 Applell/lle 
n 5 4 m F bd 
no — n» ug cw — x ome — 9| M a | Compatible $175.00 
44 THA fa 1 42 T4LS259 ga = 
7442 St MIIR 475 | rasa 58 — "ALSO s, | 745075 "s — ooo n DiskDrive 
7441 9 M7 7» | ases © ma 2a Lor dee " DA M tyr 
P B 16 F 
HA NM Pike M1 qd | ja ANY PRINTER CONTROLLER 
7448 79 — 4175 75 | rasis 1%% — TASSE I Lu 22 '64K Byte - CARD 544 95 
TAA? & IRAR ?5 ALES a5 — TALRZ278 ] d ‘Parallel to Paralle | 
aL S90 4t Tea G7 39 £AS241 g75 |. " 
7448 7:2 — uu uu Zu a | agyz 294 | Parallel to Serial E 
5n 9 74180 75 Serial to Parallel ———— SSS SS 
7451 HELL Us| DN 2 une o oa im "Serial to Serial 
d 
hw o m Jw cnc — * im (3| ne) 13 | Model reas 225.9 SUPER COOLING 
7428 25 mamb — 225 | pasim 4s gam a| nx) For single computer 3 
fap — 1: nu6 908 | em n rasm tas | Hin, 0m | ^ single printer FANS FOR APPLE 
7410 29 W8 — 390 | rusos a ress 0 195] usan " 
vaya 2 7990 115 | fume a gamma 18 | pasz am | Model mu" — WITH SUHG 
74) MoO 74 pis | usi) 69 "uL5381 1 r r-computer 
MM uo nm a5 | anoa — (25 — fa SS e | 5m 29% [FO india priptar 
tati A38 7410 B5 TALS HS Rg TAL 55 745208 255 All lo t 539 50 
TAI I 74194 a5 7AL5 Mb 52 LSE T rA3373 110 ow up tO four " 
7478 ABD) 74185 es | nay T rad - LL 3 a computers 
Tabb Er 74 186 £5 a4L50 a9 TIE Sh int 
24,53 18 ÁL S3, 1 | 83 74947! T% are one printer 
Tous ri rayon t 3 Do ZT B - — a — ÓÀ ME RY 
35 SALIAS 45473 
1456 5 74221 ie nn (4€ FLSA 1% 7asars 2e LOGIC PROBE IBM M on K 
fiL 5741 Lut d à 745475 0.95 WITH MEMORY i , 
?489 175 pazi) 85 | fasi T1539) 19 EXPANSION KIT 
7490 9 fart 105 z HESS T FASSO 5.75 ION 
TEMS MI 7. 3 Ex M 64K $52.95 
24, Bt hg Ll T ~ 
TG 45 T4B23 140 TAL SUR? n [ere * ro l B " 
74 & 73284 3 90 4 T ' s 
7495 & pas 390| ruswa uw E 7% [CRYSTALS (9 Pcs64K RAM) 
7a ) -Ak 
sa? 280 76298 ab | rasm 6 asme — 1 5 Jere E an c 
Fal ? * E 
HQ) a tapa — cn mesao gw risen — Pu zn High Quality 
74108 Z — a oi — (us SEO — V0 Diskettes 
ie um ) "i 5%' SS/SD 15/Box 
343€ M 5%" SS/DD 17/Box 


5'4" DS/DD 27/Box 


B0 ColumnDot Matrix 
Printer 
CP-80 by C.T.. 
80 cps parallel interface 
graphics printing compatible 
with EPSON MX80FT 


SALE PRICE *299.° 


£80 SERIES 
8000 SERIES 
8200 SERIES 
6800 SERIES 


CALL FOR 
PRICE 


A uations 
elai o- LET 
H Fo t? 
t Parliat 
APIS udo 


SOUND CHIPS 


Dir 705 
(89 pos 
AVS itu 995 
AVS 6012 1294 
MC3340 1 49 


MOS PROMS 


S- 


F 210 185 
ae AED + 
1 
ji ie 3 A2 ?99 a TERMS. For shipping inciude $% lor UPS Ground or $3 
IMS2518 aso | 2084 a 955 196 VISA for UPS Biye Label Air (lems over 5 pounds require 
1MS2716 za | 20425 81095 uron, a — addilinnal shipping charges $16 minimum order. 
fMS1SJ? 595 | 2195L- 41755 i 
2114,«3 81345 | MK4108 a 
232-250 aes | zna? piss | amase auis | 1-(800) 821-3628 | 
: 214T A 95 
ire "2 HM 4 4 75 4116-250 FA 
aizo — 1085 | nen83.— aai | gheis — 1495 
ipd des | nenea ses | angazo a293 
35 | cP? 09 | 4164-700 s% [| 4962 EL CAMINO REAL, SUITE 119 + LOS ALTOS, CA 94022 


| z | (415) 962-9285 « TLX. 171947 HANDWELL LTOS 
Circle 164 on inquiry card. BYTE February 1984 — 507 


S-100 EPROM PROGRAMMER ANALOG «P DIGITAL 
DIGITAL ANALOG 


EPROM E 32 | CONVERSION MODULES 


« High quality 5-100 Gosia meets or exceeds IEEE 696 SOFTWARE 
+ Programs 1K khmugh 32K (byte) EPROMS GAIN CONTROL 
s Textoa! zero-imsertign-force programming socket p NS - 
+ EPROM ts programmed through 1/0 ports and can be varied OROM board - $300 
Unreuph 170 ports or located an memory space for verification ^ miro high eed laus inputs gu 
+ Prognamiming vottage genersied on: woare. | BE tot4 
+ Personality Mockies sineplily adaplaion of bos t0 different Bri 1é choose 
EPROM types j TIT programmabile gain iturus station 
PM-1--25082758 — PM-3— 2732, 27324 PM-6 — B TA | | £ to 15 Ma 


y 


Li a r 
= * " " 
m i * z 
ajm =) e| m. S 
*_ & 
— ik = -y | 
N a ae AE = 


- , ( à 
z e 
= P L L = 
á n d ee "— — € M n 
b a UA, á " 
[ : " ty J 
" N L i e s - 


- 
E- 


-— M 


25152716  PM-4 — 2564 PH-9—27128 

Pd — 2532 PM-5 -- 2764 

+ CP/M-compatibie coms software 
commands tor 


Inciudes $ d 
verification, risa 170 and editing. 269.96 


(A & T) 
For additional detalis about the AD-100-4 and other 
MicroDynamics ORDER DESK fine California Data Corporation 1009» individually 


E tested, reitatitity products, circte the reader 
Corporation o eoo" rvi P ater mber below or for faster response 


service 
6361 Capa: fee e Sytte 105 (9015824054 write or cali us 


Merpns TN 318 
CALIFORNIA DATA 
*Puot inciudes EPROM-32, documentation snd hwo Personal y CORPORATION 
Mt ae, aan ae -=y software 3475 Old Consejo Road, Suite C10 


SE, 00. UPS air— Newbury Park, CA 9132 
— TIED Ob v aad Oto nales Um 
P. D Box l él 15 e 5 s Irvine, CA : VISA md MASTE (805) 498-3651 


Circle 125 on Inquiry card. Circle 245 on inquiry card. Circle 45 on ínquiry card. 


PRINTER RIBBONS 
PRICE PER PER 
RIBBON DOZEN 
Anadex 9500 we ov Ha AS eo 147.00 
Apple DMP . 
Centronics 150/152 = 
C. itoh Prowriter ..— usse 
Commodore Pet 8020P wesw. 
Epson MX-FX 70/80 
mM eT MX- & 0 0 p mm 
mt = 
it ae 3500 ws Single “Sided . = 
on rd iA RH IE ID pe 
NE EC FC a 4 RF meld el d bille 
Okidata 80/82/83/92 ""— 
Okidata - 84 
Radio Shack D.W. IT M/S . — 
Radio Shack D.W. H A" cup 
Radio Shack DMP - 
Radio Shack LP | Ll aT TE y 
Silver Reed EXSS Single Strike 
Toshiba - 1350 
Wang Bearclaw 
Xerox 610/620 M/S . 2. 
Add $2.00 Shipping 
Ta Order Cali (313) 569-3218 ar 
Write for our Catalog 


DWIGHT COMPANY, INC. 


15565 Northland Drive - West Tower 
Sowlhfield, Michigan 48075-6456 


Radio Shack TRS-80™ 
Computers 


Books » alsin a Meters AddOns, = fm ATAR OQ. 
Büs X) Camper Se VIC 0 Bevis. Timer, Apple 1) Mt amr EFS! 
S TWARG My Gl blc, &AICUADS 
OB ATARI 
At Guaranteed Savings t 
Maree wigs Povi Ó 
iv ue "ho mam! u yw om 


machom rape 
Die Oe UT "ei 


Pitas 2 
LEN nd 
nets te ATANI 
gu ve rm ump m 


Mn 
| 


WU Pan 
S^. American 
ls. Blectronics 


f 


rena 
EHI 
: ui 


Ph, 512/581 27€ 
Telex 767339 


TO OROER 
CALL TOLL FREE 


900-531-7466 


È 


i 


Famers, CA URS 
Bag Pial 873 4014 Mie 2801000 


Circle 117 on Inquiry card. Girale 286 on Inquiry card. Circle 128 on inquiry card. 


maxBll| ['eos | | Verbatim 


Floppy Discs _ TRANSLATOR flexible disks 


Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 


PRINTER EMULATION 
Dealer inquiries invited. C.O.D,‘s and ‘Se INR ‘COMPAT IBIL ITY 


charge cards accepted. : MACRO-FUNCTI 
"TYPE-AHEAD y DATA BUFFERING 
All orders shipped from stock, : BAUD RATE CONVERS 10 


within 24 hours, Call toll FREE. r ne HARE pogrocar, n. ande 


THE PCT-18B8 1S CONFIGURED USING A 
BUILT-IN fai RANSLAT (DN 
C ANSUAGE ROGRAMS CAM BE EASILY 
— & EDITEO ds ANY ASCI| DEVICE. 
| Pee on CASE). .$ 339 
a. | : SE. $ 59 


North Hills Corporation m a 
3564 Rolling View Dr. r ed 
While Bear Lake, MN 55110 gest Eem Peir 
1-800.328-DISC cae SHORE BOULEVARD 
MN Call Collect 1-612-770-0485 A. 5 E a 


charge cards accepted. 


PACIFIC 
EXCHANGES 
100 Foothill Biva 
San Luis Obispo, CA 
93401. In Cal. call 
(800) 592-5935 or 
(805) 543-1037 


Circle 233 on Inquiry card, Gircie 284 on inquiry card. 


BF 2 MICRO 
.. SALES 


* MADE IN USA « BUY FACTORY DIRECT * 


DISK DRIVE SPECIALS 
We've Lowered Our Prices 


Offering A Complete Selection And. .. 
THE LOWEST PRICES IN BYTE! 


8" Shugart GOIR 55/00 — The industry Standard 
&* Stugar 8508 Toutie 3ded 12 Mag — The Ok] Reliable. 
8" Qume Oatatrak-B 05/00 "THE BEST" of the topps , 
8^ Misubishi Ful Height Double Sided | Yaar Parts + Labor 
&^ Mitsubishi Thinkne DS/DO 1 Year PL Direct Dive 
8^ Tandon 648-1 Slimline 55/00 600K BYTES D.C. Motor 
8^ Tandon 848-2 Samina Double Sided 1.2 Meg. D.G, Motor... 
$^ Siemens 100-3 SS/00 ON SALE NOW! Bul How Long? 
5%” Musubishi Full heighl 96T.P.1 DS/DO 750K 4852 
LM Mistubish) Skiing 96T.P.! 0S/00 750K M4853 
k landon TH? 18 W. PC Addon! S700 A8 TP Ly 
- Tandan TM 100-3 05/00 967.P I, 750K — 
* WINCHESTER HARD DISKS x 


SPECIALS 


5'4" Miniscrlbe Hard Disk 


$355.00 
457.00 


*5 Meg $589 "10 Meg $749 

8* Quan 20° Megabyte Winchester — Tio Palters , 1895.00 
B^ Quantum 40° Meg Four Piatter — Most Popular 2335.00 
B^ Quantum 85 Megatyte — Special Order oe this Monster! — 2898.00 
8" (OMEGA Y0- May" Remaveatie Disk Drive wih SCS! Controlled Intar- 
lace Bod. Runs y3 to four drives 1835.00 
B” (OMEGA 10 Mep* Cardgs Drive — No Contra |nterlace , — 895.00 
8” 10 Heg" Removeable Cartridge Media #M-2000-51 , MW 
&LAST MINUTE SPECIALI Be any Winches hard isk ative howi and get à 

Weston Digtal hard ak meters Beard AT COST! „ONLY 235,08) 

LIS space sher lerrsziliag, 


DO YOU 
NEED AN 


COMPLETE SYSTEM 
Model XPC with SM 

MSIDOS red 
xMS/DO0S standard, 
CP/M-86 operating ka 


available at only $65.00 
*64K memory 
x Green CRT 
*2 serial, one parallei pori ma 


x2 llonpy drives for a 

lotal of 750K storage 
#Onlional EPROM 10 32K 
x Optional Hard Disk add-on 
:Üptional Moppy add-on 
#Optional 8087 malh co-processor 
*Mutti-Tunction keyboard (ihis is one part 

ol {he system Ihat's NOT like IBM's, h's better) 
+ Fully expandable memory On-Board to 256K 

PLUS 5 expansion slots (all IBM compatibte) 
x Ali available through U.S. Micro Sales and 

YES it's all fully IBM compatible 


irala 368 on Inquiry card, 


| SK 


38. 80 | 
| parallel interlacing (standard), 8 kaval automatic Impression control — 


"" $1895 


WM California 
RS Computer 
Systems 
YEAR END SALE 
SAVE $61.00 


New CCS2066 64K Dynamic Memory 


e 65,536 Bytes of Dynami PAM a 780/8980. 5-100 compati « Por) hank/ 16 leves 
OGAK = syslem memory of IOAK « tndependeniy addressed in 16% blocks e 20óns 


#00255 and dada lines è "EE OR nac aut 
reli A d - ep le 


YEAR END BS SALE 
* 2300A Maintrame = 2422 Disk Controlter 
* 2066 4K Memory 
» 2B10 27-804 CPU 
a AW AC/DC Á Dala Cables 


A powerful package at ONLY $1495.00 


CCS CALSTAR SYSTEM 


a SN FUE AE» CSET VON lick Qo Pacing 
» Berfeci 

Ths by te a - system mcludes, « Z-RO with 128K of FAM expsadable 10 
Wear mu EI 


pus EIE s eee WM ru ive met a 


l'oppys. Part 45 
DN SALE NOW 
Regular 43995:99- — Our Price Only $2565.00 


ame ) SPECIAL 
— | 


ONLY 


$450.00 


XOR-500 DAISYWHEEL PRINTER 


A latler-qualty daisy-wheel printer a! an unheard of wholesale price. This 
20 cps workhorse Jedtures a daisy-whee! compatible with QUME's 
products Full 132 column format with 255 characler buller, sarial AND 


original and 3 copes. Tha $450.00 price Is not a misprint High reliability 
and quality performance sums-up Ihe XOR-500 Dalsy-whael Printer. 


XOR-500 TERMINAL Sy ASHED! ' 
Cut another $50 


Only $445.00 


That's right! A 700.00 terminal 
lor $445.00, a special 
deal for our customers. 


Features: + Screen till a Dalached keyboard #9 cursor cm- 
trol keys x5 lunctlon Kays w? screen atlributes w 25th stalus 
ling 4 50-19.2 Kbaud «Column plus field tab «AND MORE 


x All these features with a juli & month warranty makes this 
terminal tha besi buy on the market 


ORDER TOLL FREE x EAST x 800-435-9857 x WEST + 800-854-8174 


IBM-PC 16-BIT COMPUTER 


THE XPC 
A New Model PC by XOR 


So close ta the IBM PC you'll have to look twice. 
Due to the thousands of requests we've been 
recewing by phone, mail and visitors, we've 
responded by getting XOR to design this fantastic 
16-bit (BM duplicate. We're aflering a ONE YEAR 
warranty (vs. 90 days). Need more information? 
Order the manual for $5.00 (plus shipping). This 
low price includes drives, controllers, monitor, 
power Supply, etc. About the keyboard, , , If 
you've ever seen or used tha IBM PC keyboard, 
you'll understand why we HAD to come up with 
something better — anc we did! As a matter of 
fact. for those of you who own an IBM PC — it’s 
time to take a hammer to that keyboard and call 
Toll Free to pick-up one of our compatible replace- 
ment keyboards at only .. ...., ..$239.00 


FANTASTIC SAVINGS! 


——— — ——— 


—€— a 


HELD OVER 
ON | THE ORIGINAL S-100 MOD 


and anyone who wants to save a bungie, the 51-M00 
- Sas — Full regulated power 1o run up Io Tour Poppy disks coupled with 
5-100 power supply and 12 siot bus, makes the 51-MOD an weep- 
p computer base. Single board design means no wiring kom Ihe power 
nage a un This elrínakes afl ground Kop problems assocuted 
with other brands of mairirames who are {arced in use termination Tha 51-MOD 
is being offered this month wiih à matching 5-100- I? cabinet. Fan cooled, lused, 
Wilh reset and keylock the cabinet is also enamal painted and silk screened. 
Four A.C. outlets are provided lor peripheral hookup and plenty al prs 
available lor R5-232, ventronics + aha, Dur regular $225.00 
S1-MOD and 250.00 price for our 12 shot cabina is being SLA te 
SPECIFICATIONS: SAVE 


ten nea OVER 
$100 


+248 @ 3A +16V @ GA 
-9V @ À -10/ @ GA 
me ping meme tt chord aw L| 
mag, OWN THE BEST! XOA 5-1 MOD and 9-100-12 Cabinet ,. , . 5335, ca 


DUAL DRIVE SUBSYSTEMS 


mmm (ij 


HORIZONTAL OR VERTICAL 
Fully Assembled and Tested Units 


ONE YEAR P+L WARRANTY 
On Shugart and Mitsubishi Subsystems 


ajina Misublshy DS/0D Assem + "esed 2.4 Meo 
witwo Shugart BOIR SS/DO Assem + Tested 1.2 Mag 
«/two Shugan 8518 US/DD Assem, + Tested 2 4 Mag 
w/two Siemans 120-8 5S/0D Assem + Tested 1,2 Mag 
w/tiro Qume O18 05/00 Assem + Tested 2 4 Meg 
Cabinet Assem & Tested w/Power Supply and Accs. 
Cabinet Top and Botiom wih Mounting Hardware i 
AR cabinets A & T and subsyslens include af AC/DC winng and 50 pin dita 
talit exces he horizontu modes which includes the hierna) 50 oin cable and 
requires an external 50 pr cable pari AKC-5000-D! t AM 


Sva” Sebsystams — Cabinet — Power Supply — Drives — Cables 

witwo AAT SS/DD indudes al cables Assem + Tesied 495 00 
mitwa ABTP! DS/DD incudes all cables Assem + Tested $95.00 
hsc STM DS/DO indudes all cables Assem + Tested 685.00 


$1170.00 
975.00 
1225.00 


TO PROCESS 
YOUR DATA? 


BASIC COMPUTER 
ONLY 


$895 


The Features: 
«*64K RAM memory Y 
* Expandable to 256K 
á Full monitor PROM 7 
IBM PC compatibility — ^^ 
* Multi-function key- 

board and cable 
# Runs MS/DOS and CP/M-86 (nol included) s Power 
Supply +5V @ 10 Amp, +12¥ @ 6 Amp, - 12V @1 Amp 
# EPROM expandable on-board to 32K #5 expansion siots 
with room for 4 more 


INCLUDES: #6 level interrupt #2 serial and one parallel | 


part #3 timer channels 34 DMA channels x Reset port. 
*Speakar port sand MORE! 


|  _ un af 

uU OKIN 

TRA EDEUIDN— HE UNDERURRINE 
COMPUTER BLALETIN BOARD WORNBOOK. AND GUIDE 

FIRST TIME GETWEEN TWO COVERS 
No matter whal type of compular you own, (his 
book will get you on-line TODAY! 
Complete information on computer bultatin board 
Eystams including: 
#Whal they are (and what's happening). 
«Kinds ol inlormation available. 

«Public domain systems 

efroe software (and how Lo get yours). 

*Biltz course in telecomputing 

eBuyar's guide la modems. 
| Over 400 verified Iistings. Penodically Updated. 
On-line Logbook. Electronic Mail Address Book. 
$1495 P.P. Mako checks payable to: 

Computer Food Press 
Div. of Coltrane & Beach 


Uske Village, CA 91361 m 


Voice Orem —(H3] KT Moder Daan} 559-4039 


HOOK IN NOW!! 
SPECIAL OFFICE 
Whan ordering, refer io thie AD and 
rectis your FIRST UPDATE FREE) 


Circle 73 an inquiry card. 


MEMORY FOR IBM PC-XT 


64K — $159.95 
320K — $319.95 
384K — $359.95 
512K — $439.95 


* Uses 64K Drams 

* Gold Fingers — Solder Mask 
e Addressing On Any 64K Block 
» No Parity 


Add 6% sales tax in California. Add 


$2.00 for shipping. Add $2.00 for C.O.D. 
Send check or money order to: 


In Sync 
5738 Commerce Blvd. 


Rohnert Park, CA 94928 
(707) 585-2793 


ScreenWiz 
FULL SCREEN CONTROL 


AN assembler Subprogram you call Irom your 
P prone to handle screen inpul/oulpul as 

BM mainírames do. 

Oefine full screen format specifications 
outsida your program, and call ScraenWiz to 


retrieve the formals, and do all the HO for you. 


* One command inpulidisplays a full screen 

* Use all of your CRT video attributes 

* Deline up to 24 function keys 

* Deline templafas for display and input 

a Validale input while keying. inseri and 
delete characlers Io correct fields 

* Tab fields lorward and backward 

« Draw figures using vertical field displays 

* Save memor, as only one formal needs to 
ba in memory al one tine, Make (he 
constants to display virtuat, and (hey don't 
u5a any memory at all 

* Build help screens Call Ihem with ane 


function key then retur to where you were. 


Available now for most popular = 
BASIC IBM PG 392 
COBOL CPIM - 80 $99 
FORTRAN Shipping $6 
PASCAL Source coda included 


Ift ERDRTR SYSTEMS INC. 


15 Toronto St, Suke 708 
Teresto, Ort. Canada MSE 2E7 
415) 386-2 


136 call colaci Ie erdar 


ALT 
Ww E 
$39 ATARI 
CENTRONICS 
COLUMBIA 


EAGLE (SEE c 
SHEREE IBM-PC NG 
A KAYPRO gaeh 
OSBORNE 
* SANYO 
qg3590 Tho $35 00. 
— SERIAL — 
ATTACHE COM, 


R5732 (DB25P| 
mm (9 conductor 1-8, 20) 3 
CABLES UNLIMITED 
4030 Wabaska Dr. 
San Diego, CA 92107 
619-222-3366 


*( A Raus Phil th Slew Dax 05 Mb 


IBM PC COMPATIBLE 


Slimline Disk Drive. ....$215.00 ea. 
(Shugart SA 455. DS.DD 320KB) 

Slimline Hard Disk.....$495.00 ea. 
(Shugart SA 706 SMB) 

Computer Case. ..15. 105 +. Call 

Ls ar ARUM 

Power Supply... .. sonatas 

Disk Controller Card. .......... 

Color Graphic/Monochrome/Printer 
Interface Card.,..... 


3M Diskette DS/DD..,....§28/box 
Dealer Inquiries Welcome 
ELECTRADE CO. (408) 946-2541 


780 Trimble Rd, Suite 605 
San Jose, CA 9513! 


Circle 127 on inquiry card. 


IBM PC, APPLE, etc... 


SHARING AND SWITCHING PROBLEMS? 
GILTRONIX HAS THE SOLUTION! 


Any CPU 


Sge 


Modem pr 
Oat Mar Letter Quay inert Pengheral 
MANUAL UNITS AUTOMATIC UNITS 
2-6 Parts OF 2-? 
Smocio Swiets Anto-Sanichh 
Serial (AS 232) Paal (Cemranies i 


LOW COST ADD-ONS FROM THE MAIN 
MANUFACTURER 


CC XGiltronix 
UJ 


aa - mr Pato Aug CA 9930) 


Circle 180 on inquiry card. 


Scotch Diskettes 


Raily on Scotch* diskettes to keep your valu- 
able dala safe Dependable Scotch diskettes 
are tested and guaranteed error-free. The low 
abrasivity saves your read/write heads. 
They're compatible with most diskette drives 


Circle 391 on Inquiry card. 


The Statistician 


CPM IBM-PC 
TRS-DOS XENIX 


* Multipia Regression 
Stepwise 


Frage 

All Subsets 

Backward Elimination 
' Time Seres Analysis 


Circi 152 on Inquiry card. 


Best Prices On 
TRS-80 Computers 


Our 6th year of discounts 
Ed or Joe McManus 


mm 


' Descnpüve Statishcs 
* Transformations 


Please call TOLL FREE 
1-800-334-0854 (Ext. 814) 


Fgt. Prepaid. Save Tax, 
Toll Free 800-231-3680 
Marymac Industries, Inc. 
2181 | Katy Fwy., Katy 
(Houston) Tx 77450 
1-713-392-0747 
Telex 774132 


for more iniormation 
Or wril& 


Box 626 
Charleston, SC 29402 
VISA-MAC. Accepted 


pts EdulT 


See us in the Wall Street 
Journal every Tues., Wed.. Thurs. 


Circle 284 an inquiry card. 


Circle 308 on inquiry card. Circle 231 an inquiry card. 


BARE" Raises AEE 
AALA JiS P EWE AI" B e. 


THE PC SYSTEM SPECIALIST 


PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT. NOTICE 


COMPLETE SYSTEM 
VERY SPECIAL PRICE 


64K, Two Disk Drives, Floppy Disk PERSONAL 
Controller, Video Card and High Res $2590 

COMPUTER 
FRAO egeo coe es BNET 

Special 
of the 

256K RAM, 360KB Disk Drive, 
FDG, Video Monitor & Adaplor IOMB ===. Ont $3990 
Hard Disk Sub-System. IBM PC^COMPLETE LINE 


APPRICOT An IBM PC Compatible Computer W/Two Drives & Monitor W/$1250 worth of Software— 


Complete System. 


WE WOULD LIKE TO START THE NEW YERR BY INTRODUCING THE TAVA PC! 


A Superior quality IBM PC Com- 
patible Personal Computer. Runs 
DOS i1 2.0, 21 CP/M865 UCSD 
p-System® Runs Lotus 2-39 Multi- 
plan? Word Star® PPS* dBASEIS and 
many more! Hardware includes 128K 
CPU, Floppy Controller, Two DS/DD 
Disk Drives, Video Monitor, Video 
Adaptor, Parallel! & Serial Ports. 


SLIMLINE DISK DRIVE FOR IBM PC 
DS/DD 320KB By TAVA CORP, ,... . $190 


ADD-ON Disk Drive for [BM PCjr? . CALL 
HARD DISKS FOR IBM PC* 


10 MB Hard Disk Sub-System by TAVA CORP 
includes Software, Cables, etc. Internal. $1295 


MEMORY BOARDS 


CONOGRAPHIC 
| High Res. Color Graphics Card. . $995 
QUADRAM 
Quad Card. Fully pop 256K ...... $450 
QUADLINK ... ............. ib , CALL 
AST SIXPAK 384H .......... n oM . CALL 
HERCULES Graphics Card . ... .. $490 
APPLE IIe 
Computer System, Controller, Two Disk Drives, 
Monitor «oen — PT n $1590 
| DISK DRIVE FOR APPLE 
Slimline, or Standard ........ pipade sangara o DERD 


BAG" Feaei es A EG 
IVE E W HS OS BU C BI Be 


631 E. First St., Tustin, CA 92680 


$2999 


@ Arc. 


ALL FOR $1995 
Suggested List 


PRINTERS 

DAISYWRITER 2000 ,, ... .. CALL 
OHIDATA 

82À .. ......,..8440 3 84A.... . ......89'15 
83A reso eo 9690 92A... . . $575 
P TTTT CER 10. LET errr ni $a 1, $970 
BROTHER 

HR-] 444 Ron o4 oh BON £ 48 — F*& 885 À 5833789 FER 1 a33 8 4 $150 
DX-i5 ahead a ee eo TEREKE $450 
MONITORS 

AMDEK 

300A ... $190.00  /. ,.... ..... $340.00 
300G ......... $160.00  1|..... ...... $690.00 
310A "ee eo 4 $43 - iom] J à 1i $390.00 
4 aAA (rkvw£t&hbnrdbsbhrüdMd duseudt $aírékéóktVee . $1190.00 
PRINCETON GRAPHICS SYSTEMS 

RES Golgi. ; e... ; .. .$490 


ROMAR II Apple Compatible Computer W/Z-Card 
Controller, Two Disk Drives and a Monitor for $1195 


NEC TANDON TAVA IBM APPLE QCS MAYNARD 
LNW ROMAR PRODUCTS AVAILABLE 


JEM PC 


(714] 838-9100 


Circle 248 on inquiry card. 


BYTE February 19204 511 


THE FULL-FEATURED KEYBOARD EXPANDER 

Redefine ony key to send o shing of charoolers 

MagiKey™® Goes mora .. 

+ qulomoles application software, ntegraies 
tunchon or cursor keys 

e hep" manus deployed al ony fme 


re Croce 
than SUBMIT or 


e Jor con edere i povns ia tine 
btonks keyboard Input, or contain nested 
detittons 


+ invisible lo sgiam and solfwore 
« lor ony BOBO-8085-280-CP/M 22, no 
Sytem or sieca modifications 


$100 


IF 5550. Kaeo BK” ~ InQuis dopul oihar SK” kamai 
check VSA MC — add à kas in CA 


Circle 304 an Inquiry card. 


CONVERSE ‘cis COMPUTER 


AP LAST A FULL PLEMENTATION pi the wpnni ELIZA program m 
revu p bo Fur On vous macroconmipuhart 


Crarpiunl ai iii us bee ELLA hax Lacour idus eis erai Coppice 
fiscal wiesen fett 


Dmg TD cun ong lege manrang, CLA hae near Gaia ban 
cquiniis tn Pope GOR upra Gl cm pregity Gee] dosm 
permoni laching the aophieiemiicn sharh made Ius original aog an 


| MO Ih Capra CR EL DA IP FULL Dowitt end 


xe ol Ea AA of Gey DyHgenc) eu fog chive c! lus ftrécurieeny 
onck H ong E253. Jed À you wb ka fae 604 Fio Ghee dota 4 lor teach 
her mn Ez Oi Ute Reda ihe eocginto BEARD Fa RUA Bee 


Cran aM cony al FEREA aday arch fhu One RE RER O 
Mapond qmen you heer MERETE aay "Our late ag efus (a com 
rur o! yer can actually dipl" 
ELIZA 1B AVAILABLE ty THE FOLLOWING FORMATE 
NOT LL Rd p Appia A, hi Piya, Mp or tlh 
$26 tor Protecied Varone HA kr Anpiedalt Source amina 
$ èx «ch duh for rha GEK LM Persons! Commu 
825 foa Protactami Vereen — 146 for HM Dus BASIC mures Veron 
3 pt fich Gu iier romam er Se PY et Meta 
AJS Mr Prolecid Verpion — $5 kr C64 BASH Source 
ë Htenriast i inch nc enge tenet dt v #8 GPa nine meat 
EH tor ELZA COM = FB seth lncscncR GA SIC-AO Amarta 
S 44 meh dak loc men CM based comiter Ipecihy rompu i 
125 ine ELIZA COM — 103 unt Uicrcaoii BASIC-50 Sauta 
Grabe ack? $2 00 supang sent heeding Io a3 niens 
4Ca doris retna (nes hdd Of, abbas ina] 
ARTIFICIAL INTELLIGENCE RESEARCH GROUP 
[Mw | 931 hom Lp wie were. Gom J -aa 
a une Nr din. EP 
TEE E VISA iter l 


Circle 28 on inquiry card. 


DISKETTES 
3M Scotch BRAND 


AT SUPER LOW PRICES 
WE WILL SHIP YOUR ORDER 
WITHIN 24 HOURS AND WE PAY 
THE SHIPPING CHARGES 


La 


= 
on COD ACGEPTED 
DEALER INQUIRIES INVITED 


CALL TOLL FREE 
800 922-8193 
IN CALIFORNIA 

800 468-1068 


Topco Butboeqa Forma 


t a 
Pon Offre Box 505 
Hewdury “pre CA 9*320 


Circle 349 on inquiry card. 


The INTELLIGENT 


GRAPHICS TERMINAL 


All of this on a single 5-100 board 


a Full $12 color mapping pallelta 

» TTL/analog AGB color w B level grey 

» 680<480 4 color and/or 340x480 16 color 

* Transparencies, overlays, multiple pages 

> 8008, EPROM, 128K RAM eapandable 
on-card 

» Full editing tarminal/graphics firmware 

» Tesi throughpul is greater than 2000 cps 

» 10 windows, individually scrollable 

e Programmable terminal formats to 113140 

a 64K x 64K virtual screen graphics with 
clipping and scala 

© Crawn/fiited circle, pie. arc, polygon 

e Complex fill patiacna and hne styles 


Low introductory prices: Assembled and 
tested $885. Parit kit $205 


Availibla scan: Fully ntegraled expansion 
card adds apeech, sound elfects, senal and 
parallel ports, and time-of-day chock. 


Advanced Grephica Engineering 
P.O. Box 2403, Realm, VÀ 22090 
(702) 435-8110 


Circle 14 on inquiry card. 


^ quib usn 

Sotw Laran ewe ÉPROGRA Ms| 
ECT EN "A 
pogroms — 4 

rust mrinah Fran ary ons 


e ag sand aie dert ipic ad 

1 ca 
fi qerpp el fil CAP QOY 
packed ue whales 
BUSINESS » EDUCATICNAL -+ GATA BASE « DAMES 
UTfUTER 


» BCNNCE - MUEIC - DBAPHICA - FINANCE 
Liwe Dibe. A mm G are E UE 2] 


= GAMES » UTILITIES * GAAPHICS » INTEGER = 
MCIENCE & TECHNOLDGY. Sach packed dish ia 
cenda i only $59.95 cach. 


WHY PAY MORE? 


MEM Baw. Urol aE Ca] 
yes t y yas barwe: ta fy Ney! Hi LE S 
mo e Deanna Sy are r mme c 


Far Orders Call now 
TOLL FREE: Too I2 T daga en Em 
= 


Florida: 1-305-887-8655 


Cappy sth oles As For 33 UD] 


Circle 25 on inquiry card. 


w | - 
( apeLeware, ruc. NET 


Double Your 
54" disk storage 
inBacliy without adding a drive. 


Get twice as much from your H88 pr 
H89 microcomputer. Our FDC-880H 
floppy disk controller. in conjunction 
with your 5%” drives, for example, 
expands memory capacity from 256 
bytes ta 512 bytes per sector. 

And it handles single and double- 
sided, single and doubte-dansity, 8" and 
Sy" drives — simultaneously. 


C.D.A, «rer Inc 
rolled Data Recording Syuems 
7110 Garment Mesa Bhd San Diego, CA Grit 
i519 550-1272 


Circle 47 on inquiry card. 


flexible disks 


Call Free (800)235-4137 
for prices and information. 
Dealer inquiries invited. 
C.OD. and charge cards 


E VISA 


PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luts Obispo CA 
93401 (In Cal call 
(805) 543-1037 } 


Circle 284 on inquiry card. 


Tektronix 40XX 
Terminal Emulation 


EMU-TEK™ IS NOW AVAILABLE FOR 
(BM PC, XT, ANO MOST COMPATIBLES 


« Access powerful mainirama graphics using: 
—PLOT 10 (tradamark of TEKTRONIX, Inc. 
—DISPLA (registered trademark of 15500) 

— DARC (available from QUESTEL, inc.) 
—and most similar packages and services 
* Upgrade with complete software compatibility. 
* Increase versatility wilh options such as; 
—Hagh resolution board support 
— Local pen-plolier support 
—Hard copy on matrix printer 
—Advanced communications program features | 
—Mher terminal emulations, including: | 
—VTI100 (trademark Digilal Equipment Corp.) 
— RETRO-GRAPHICS (trademark Digital 
Engineering, Inc.) 


* 30 DAY NO-RISK TRIAL PRIVILEGE. 


1080) Das S, PO Box 615 
| ETG Stanton, CA 90880 
DATA SYSTEMS = (74) 995-2900 

_ Á FTG wil goon become PG Ina PAT ICIS 


Circle 138 on Inquiry card. 


SA FORMULA INTERNATIONAL INC. 


12603 Crenshaw Bivd., Dept. B, Hawthorne, CA 90250 
For information (213) 973-1921 * Orders Only (outside Calif.) (800) 672-8758 


* " Pioneer of Low Cost 
pIDnCeCOIm Apple* Compatible Computer 


| 
| Compare These Features with Our Competitors: Now | 
| e Powerful Utility Program (100% Apple Compatible) 


| © 68-Key Upper & Lower Case Keyboard with Numeric Keypad with New 
e 25 Pre-programmed Function Keys 
e 2 Speed Auto Flepeat Funtion Imp roved 
e 64K User Memory—expandable to 192K Keyboard 
€ 5A Switching Power Supply (110/220VAC) a nd 64K RAM 


e All ICs Are Socketed for Easy Service 
* Nation-wide Dealer Network for Convenient Technical Support 


: i —-» s 00 
And best of all, the price Assembled and Tested is just.............. 4959 


5 pinecom" pp-64 


— e Dual Processor (6502 and Z80A) 
e Detached Keyboard 
e 64K RAM Expandable to 192K 
e 25 Function Key Keyboard 
e Auto Repeat Keys w/Upper/tower Case 
e 2 Slim Disk Drives (optional) 
e 100% Apple li Compatible 
e 40/80 Column Display (optional) 
e Runs Both Apple Soft and CP/M Software 


Model DP-64 Fully Assembled... +6 5 0?" 


AP-ll COMPUTER A&I MICRO-II COMPUTER 
Apple Look Alike 100% Apple a * No Copyright Problems! $ $47 500 
48K User Memory as 1 Model! 48K RAM. 


Supports Upper & Lower Case | —— $ 00 
100% Apple !I* Compatible ro ] Model Il 64K RAM ,...... 51 5 
*455^ | dr " Model IH 64K RAM w/Dual ! CPU.. 35559 


(6502 for Applesott & Z80A for CP/M) 


AP-Il MOTHERBOARD 3 Case and Keyboard Only........--- $159.95 
Apple ll+° Compatible All above deis are standard with Numeric Keypad, Function Keys, Auto 
48K Memory Space Repeat Keys, Upper/lower Case Function, Fully Assembled and Tested. 
B Expansion Siots ; 
S Bare Board...... sees $69.95 ea. PERIPHERALS 
— Assembled & Tested .... $295.00 ea. | 
= | Autoterm BO-Col. w/Sofiswilch . ..... 599.95 
PRINTER by Super-5 | socom cn. er es =s | DISKETTES 
80-Column for Apple Ibe* ..... teas ae 48.85 
| py r 280 CP/M Card (no software) ......-.- 99.95 SALE 
. 16K RAM Card w/Cable seess scene 47.50 à; 
Microprocessor Electronics Parallel Printer Interface. , . .....-. -...- 85.00 | Single Sided / Double Density 
BOcps Bidirectional with Logic Seeking | gutter tor Printer Interface (16-54K) .,. 85.00 Soft Sector 
96 Character ASCII Serial Printer Interface Card w/Adj. Baud . 85.00 


Adjustable Sprocket and Friction Feed 


Model CP-80.... 2 0599 10 for $9450 


END ONE DOLLA Shipping & Handling Charges Minimum Order $10.00/Calif. Residents 
FOR OuR DETAIL CATALOG Under $80.00 Over $50.00 add 6.5% Sates Tax, Phone Orders Accepted | a ge ig pecie 
Purchase on VISA or MC ONLY. NO C.O.D.'s. Prices sub- — ^ "n 
Inside California 1O% 6% ject to change without notice. — SAT—10-6 
Outside Calif, (incl. Mexico & Canada) 1555 
Overseas T2708 "Apple and Apple I! are the trademark of APPLE COMPUTERS, INC. 


Disk Controller. asseris sscsosesse 35.00 
Disk Controller DOS 3.2/3.3 Auto Select. . 75.00 
EPROM Writer Card (271627322764)... 8.00 | 


Circle 145 tor Dealer Inquiries, Circle "4" for End-User Inquiries. 


C LANGUAGE 
PROGRAMMERS 


c-aystems 
C COMPILER 
c-window ™ 


The complete c language source level 
program testing and debugging tool. 


e« Single step by c source line. 

s Set breakpoints at line numbers 
* Display and alter varlablas by symbol 
name. using c expression syntax 
s No morte oint or assembler level 


debugging! 
c-window!" is a support package for 
the c-aeyetama C COMPILER for 
BOB6/80O0B8 based systems. 


Contact. 
Fullerton, CA 92634 


c-Gyutars 
P.O. Box 3253 714-637-5362 | 


"CONTROL YOUR WORLD” lis; 
@ wirH voun VIC-20 "d | 


Dotk 19 Dawn Lighfing wiih Pete Celi 
e and Air Cond., Clook and Thermaelat 
Conlratied Appliance Switches 


program variations in basic can opsrala 
moon, fumaces, machines, heal 4 el 
ration, sound mems, test equipment, 
ming pools, garden wing, and more. 
Your video ecreen wth display simultaneously: 
* Two Digital Temperaiures © Digital Time = Two 
Analog lnputs = Five Input Ports Staus a Eighi 
Output Ports Status. 


The Continental Press, inc., Elizabethtown, PA 17022 
To tree 800-233-0759 Collect in PA: (717) 367-1836 


TUM. re ra 
—— «RAM Disk 


Your choice of DESKTOP or PORTABLE 


a NEC 8201A note book computer ... 3877 
a IBM-PC 64K, 2 Drs, color graphics .. $2499 
€ COLUMBIA 2 Drs, Kybd, software $2495 
€ CAGLE-PC 2 Drs, Mon, 128K, software mu 
| eSANYO-550 IBM Com A La 5 
è FRANKLIN Ace 1200 


10M6 expe 
e DATAMAC 10 MB Iniarnal (IBM- FC} 
e EPSON Mem vini irae dii. 
e EPSON FX 80 535 | 
eUOYMAX DX-15 batter iity, 16 cpa $429 
e SILVER REED EXP-5&) 20 cpa, 16' S Wido $399 
e OK! 32 160 cpa r^ 40 cps correapdn — $445 
GOKI 84 200 cps DP, 50 cps corespdn $948 
—Call for ne toms not Ieted— 
We meet or beal any price 


| MICROLAND 8223 Beechnut 
Add cA E MCIVISA Houston, TX 77096 
(ship same day order) dis 


$2 credit for iang qatance phone ardar 


Circa 247 o m Inquiry card. 


APPLE COMPATIBLE 
Disk Driva ... ........ 9150.00 ea. 


Controller Card ...... ., $35.00 ea. 
Computer Casp .... ..,.555.00 ea. 
Keyboard ...... 3 ves .+.. $70.00 ea. 
(Numeric and Function Keys) 
Switching Power Supply. $49.50 ea. 
Joystick (Heavy Duty). ...$17.50 ea. 
Slim Fan .... . .. ..$25.00 ea, 
Prices for dealers fn quaniitias of 25 or more. 
End Users Inquiries welcomed. 
ELECTRADE CO. (408) 946-2541 
780 Trimble Rd. Suite 605 


San lose, LA 9514] 


APPLE’ -PROM 
EPROM BURNER CARD 


All Menu-driven software is provided along 
with a complete users manual, All com- 
mangs are seif-prompring, there are no per- 
sonallty modules required and all voltages 
iare on-board card. 

BURNS EPROMS 


2708 2532 2752 "Auto erase verity 

2716 2516 2764 ‘Auto burn verify 

2732A 2564 "Partial burn capacity 
only 14935 "My insertion force 
Now Avallabie APPLE: -PROM Console Uniti 
Computer Technology Associates 


= New Products Division 
1704 Moon, N.E. 

: Albuquerque, N.M.. 87112 

= = (505! 288-0347 

SpecHicatións sutet? to cnange without notice 

Apgie is a reghtered trademoar of Apple Computer, Inc 

VISA (MC) AE Accepted 


t 


JEITTIES] 


E 
Mi 


Circle 79 on inquiry card, 


© TeleVideo DEALERS 


+ Fasi Oump/Restore 
over GOO per mak $00 

, p Ahead with Pan Screen 

6&4 Character Type Ahead Bullet.. . 560 
« 3270 & 279011760 Bisync Communications 

trom Phone 1 8 Balech 5700 À $300 
a TurboDOS x TeleVideo,. — . , Staf al $225 
© WHC" Communications 


Package , $155 
« B^ Disk Driva tor 602 Computer 

Drive & Saltware . 31,100 
s RM Cobol” for TurboDOS 


Full System .$525 
Rua Tire i ! i .8175 


a Standby Power S n 
DONA ADIN BOA , Aslow 22 5363 


nom. is m g Igierad trademark of 
Ryan-McFariand Carp. 


CP/M* is registered ilies ot Dighal Research, lac. 
TurbabUS is a registered tradenark of Soliware 2000, (nc. 
FLUE DTHER 8000 TELEVIDEO STUFF! 


COGITATE, Inc. 
SPECIALISTS IM UNIQUE TELEVIDEO SOFTWARE 
24000 Telegraph Road, Soulhfield, MI 48034 
(313) 352-2345 
VISA/MAS TER CARD Accepted 


Circia 67 on inquiry card. 


SUPER PRICE SAVER 


le Hardware 
E PC Sysiam .. 
Dynax  .. , 
Gemini 10X 
Okidata 32/83 . . .... 439/799. 
NEC 8023 .. .... (e. OBB 
NEC 3550 .. . . " 1850. 
Amdex 300/3100 .,...., 129/167. 
Lotus 123 . 319. 
Rana Elites . ... seis .. 239. 
Tandon TM100-2 . a .. 299. 
Slim Dr. 834" Apple/IBM ; 199, 
Password ... .. .. ... 325, 
Anchor Mark XI 300-1200 . . 289, 
Hayes 1200/12000 . . . 489/429. 
Kosia Apple/IBM ,. .. . 78/88, 
Micromodem lie. , . 459. 
Quadram 54K . os... 208. 
Software 30% OFF... . . CALL 


Computer Price Club 


16783 Beach Blvd., Huntinglon Beach, CA 9284? 


714-841-6160 E 


NO CLUB FEE dm 


Gircla 77 on inquiry card. 


JU 0310 C compiter 


for 8080780857 280 


New vero ob gw. compiler» 
avanlabe nove? 

The obeci code is COMPACT 
and e FASTEST m current € campders. 
Our “Sieve” program. nans m 
RO w«conmds catandan ] 
am 6,2 seconds toptimizedi 
(Soc kanuary 1951 BYTE, pp 283-126] 
pice S500 (OB hiper 


lor pamphicl write 
F.O.Bon 592 STA, CRUZ 
CA. USA Wia? 


lue uia Iremalwm dietari 


LSI JAPAN CO., LTD. 


41598 FONG SEIMUN AUD. TOR TO d A JAN 
PINGUIS 1447 


Ulrela 221 on inquiry card. 


P ditus 


EA DISKETTES 


Cal] Toll-Free 
1-800-328-DISC for prices and infor- 
mation. Dealer inquiries invited. 
C.O.D. and charge cards accepted. 
All orders shipped from stock, within 24 
hours. Call toll FREE 


AÅ M 


North Hills Corporation 
3564 Rolling View Dr. 
White Bear Lake, MN 55110 
1-BOO-32B8-DIBC 
MN Cail Collect 1-812-770-0485 


COMPUTER DISCOUNT PRODUCTS 


CDP guarantees the lowest available price! 
You pay our discounted price or 
the lowest advertised price in this issue. 


MICROSOFT SPUNIVANLS? 
ALDS 

APPLESOFT COMPILER 
BASIC COMPILER 

COGOL COMPLER 

A eid SIMULATOR (BM) 
MIA TI-TOOL BUDGET 
MULTI-TOOL FIN. STMT. 
SOFTCARD I| 

SOFTCARD PREMIUM Nd 
GAK IBM SYSTEMCAR 
word 


ALPHABET ZOD jarai 
DELTA DRAWIN 


FACEMAKER 
FRACTION FEVER (new! 
KINDE RCOMP 

MOST AMAZING THING 
SNOOPER TROOPS 
STORY MACHINE 


a APPLE 
HARDWARE 


COP 16K RAM CARD 490.99 
Prime Card & ^ 2 a3 
Fan nmm 

pier Foy, diii 45 


Lowe Casa 2 [rav 
DARK STAR —— il 
EASTSIDE Wilacard 
Ay OE pm 
S Micromeden 118 


HOME — itd 

"m j Joys ck 

KRAFT Paddies 

LEGEND 128K Ram 
m I 

MOUNT 

NOVATION hog a - 


ORANGE rennes AL * 
Buftirboaid 


MULT-PLAN 


BPI (GL AP, AR, PAY INV) 
BRODERBUND Arcade Machina 
Bark Stree! inter 
Drei 
loderunner 
CENTRAL POINT Copy 11+ 
DATAMOS! Azlec 
Kids & A VC, COMM gà 
DATASOF? Canyon Chibe 
P 
OLM Alen Addon — Sch-37 93 H- 
Alligators Mu Sc- 37 99 H- 
Demoiton Dvipon = Sch-37 99. H- 
Diagon Mix Sch 37 99. H- 
Mein Mutlioacation Sen 37 99. H- 
Munus Misson Sch-37 959, H- 
Yard Vipec/Word Invasion 
Word Maw Noid Masias 
Ward Radar/Spetung Wiz 
EPYX Crush Crumbae Chomp 
HAYDEN Prewriter 
Sargon iI 
L&5 Crossword Magic 
LEARNING CO B le Games 


SA - ? K T KENSINGTON 
Juggies Rainbow ay MICROWARE 


Magic Speil 
Moplown Parade 


pase de Boats 
LIGHTNING Mastetiype 
MICROLAB Data Factory 
Miner 20-492: 
Tr CHESS 


PENGUIN Gia M an 
SIERRA ON LINE Frog -= 
Screereniler 3 

Uma (4 

Genera Manager 
ULTRASOFT Serpents Sta 

Mask ol ihe Sun 
VISICORP 
MICROPRO 
Infostar/Wordstar 
Wordstar Pro 


Buting Greer + 
PADDLE ADAPPLE 
SATURM 128K Kam 

Accelerator th 

Neplune 644 

Neplune 1241 


29 
ALS CP/M 3.0 279.98 


SYSTEM SAVER 
® Surge Suppression 
e Fita Apple Stand 

e Dual Outlet 


e U.L. Listed 
® Great Gilt! 565 


8 


ALPHA PLOT 
APPLE MECHANIC 
BEAGLE BASIC 
005 6055 
DOUBLE TAKE 
Ex TEXT 


Page Que 
Li 


S33 


UTILITY CITY 


VID 
ALL OF ABOVE 234.89 VIDEOTERM W S/5 + INV 


VISICALC PRE-BODT 


MAIL or PHONE 
YOUR ORDER: 
860 S. Winchester BL 
San Jose, CA 85128 
(408) 985-0400 


SAN FRANCISCO: 


Daily 10AM-7PM 


] STARCROSS 
ZORK I, 1I, I! 


Proot of price resis with customer Excludes typographical errors, items oul ot 
Bloch & praducis sold through authonzed oullets uniess we are also auihorzed 


InFocom 


DEADLINE 
ENCHANTER 
PLAWETFALL 
SUSPENDED 
WITNESS 


ea. 24.99 


Enp o Fle Desk Sheets (10) 
Fip'n Fils Fe 


a 
oe ts dJ Cat 
NOVATION 103/212 Auta Cal 
NOVATION 103 Smart Cat 


F h * aua. e ea 
I ifi: 


Sues 


MX & 
OKI 82, 63. $ 93 & Gem 
US! Compamad AF MOD 
Fingerprint 
(Epson Enhancer) 44.89 


3802 Letter— 
Quality Printer 999.99 


MONITORS 


US! Pi 4 9” Amber 
USI alg Color 
OSBORNE Monitor C 
We lo ud 


TAXAN 420 AGE 
(AP, IBM) 


APPLE SOFTWARE 1833 BOOK 
ATARI SOFTWARE 1983 BOOK 
APPLE GRAPHICS BOOK 


HOME ACCHT + 
PROPERTY MANAGEMENT 
TAX ADVANTAGE 


HOME ACCNT + (KAY om 


| HOME ACCOUNTANT (Ap) 


* 


SAN JOSE 
860 S. Winchester Bl, San Jose, CA 95128 
(408) 985-0401 Daily BAM-7PM Sat-Sun-Hol 10AM-5PM 


SAN MATEO: 


1230 Market S1..(4 15)626-2244 | 422B Olympic Ave.,(415)571-1658 


Sat-Sun-Ho! 10AM-5PM 


! ood pp dH E MH 


TRACT 

id 

QUADCOLOR | 7 
pes i " 


512 
| QUADCHAG E MONITOR 


ae TATE osse il 
Encyclopedia 
Po AM 
BROOCROUND Serpentine 
CENTRAL "I t) FC 


fu "T. 


HAYES 12008 Modem 
KENSINGTON PC Sawar 
KRAFT Joystick 
LIFETREE Votkswetier 
nonae pee 


LO 3 
| MICROLAB Hightse 
Miner 20-49 


NORTON Utfslus 

PC CRAYON 

PC TUTOR 

POOL L5 

PLANTRONICS CutorPlus 

SIERRA ON-LINE Frogger 

Greas & Golden Fleece 

SIR-TECH uu 

SUBLOGIC P 

TG Joys E 

THANE 64K BOARD 

VISICORP, Visicalc or Viside 
Viera, Trend Ptol, Schedule 63 
Vrsilink 


EAGLE PC SCALL 


DYSAM $” - Soo 0) 
00 


VERBATIM 5" BD |a). 
VERBATIM S™ 3/00 100) 


B Dysan os;oo 


38.98]/box 369.90/case 


e No Charge For Credit Cards 
a Prices Subject To Change 

® Soltware Sales Are Final 

€ Min. $4.00 Shipping Charge 
è Purchase Orders Call Firat 


Tu 
at 


PERIPHERALS FOR 


APPLE II AND Iie | NOW! 


ONE YEAR WARRANTY OW ALL ITEMS 
ALL PRODUCTS BUILT IN 0.5.4. Shugart Disk Drives. 


EACH PGO Guaranteed to Work, 


APPLE/EMUGART DRIE (847) $360 | Used 8 Inch Drives. 
DISK CONTROLLER (DOS 3.3-3.3) 49 $ 9 


B0 COLUMN CARO 129 ia $A-B00 5 /5, D/D S] r 
(VIDEX EQUIVALENT) 90" 
GO COLOMA WITH BAK RAM (20 SA-B50 D/S, D/D 35290? " 
GRAPHER PRINTER INTERFACE TE Call or write for Information on 
our Low cost data acquisition, 
A Bie pii for industry or Home. 


QUAD CARD [4 FUNCTIONS) "Add 310° shipping charge inside 
(PARALLEL, EERIAL. BSA CLOCK continertal US. 
(PRINTER GRAPHICS ROM) 2g 

ZAU SOFTCARD White Suppiles Last. 


(MICROSOFT EQUIVALENT) Cail or Write: (513) 435-5440 
5M" FLOPPY DRIVE ENCLOSURE See Data Corporation, 


P.O. Box 773, 
COLORADO COMPUTER PERIPHERALS 
THE P.C.B. COMPANY Gayton, Sk JY 


wi vi } 
RR 6, BOX 7-D GOLDEN, CO 80403 Ohie la & Mastercard 


add 6$ sales tax. 
[303] 278-7172 os 


INTERFACE oe 
5-8 i/li BOGARD 


AUTOROTIVE f1WOUSTRIAL AOROTIC APPLICATIONS 


e 


e TÉ CHANNEL CAPACITY 

e DPTICGLLY ISOLATED 1/0'e 

a LATCHED OuTeuts 

a COPPATABLE w1T4 EOST PM"jCADPROCESSDRS 

u USED Lù SYSTERS wiT« #6502, LIBET ACD 
CERDO COUTE 

s CAPABLE OF OR gfe SOLID STATE ACLATS 
With LARGEN A.C, LOAD If REDUIAED 

a HICH SPEED male dat CONTRDL 

s ALLOWS INTERFACING OF INDUSTRIAL ZINSORE 
CRLAATIO“® AT VOLTAGES we TO 30 wot TD 

Tat $ VOC BICRD Bus. 


SPCCJAL DRDCRS fDA {AD BOARDS 76 FEET riuk 
SYSTEM WEEDE AVAILABLE UPOW PEDUEST, 


DALY 8175,00 (D.E.P. DISCOUNTS) 
AECISTCACO BaDKCSSIONAL ENCIMECAS On STAFF 


josko enterprises, inc. 


290 Wie CHACHAGE RDAD 
WEM CASTLE, DELAuARL 1y72D 
102-331 -T6&5 


Circle 58 on inquiry card. Circla 328 on inquiry card. 


DATA ACQUISITION | 


Stepping-Motor Driver Box and control for ANY computer 


with vith on board BASIC in ROM b : TOE 
TER 


Is naw vires r OEM quality high 
performance based single board 
Microcompulers at a subslantial savings 


"" BIG STEPPER 


Process Control 
Robolics Ky 3-0 XYZ Mobon 


HOOKUP AND GO! 
Provides all required power 


Drives 4 motors at up to 5 amps per winding 
while sensing B. Hmit switches 


STEPPING-MOTOR TIPS COOKBOOK $8 
with 3-0 software & schematic 
| BIG STEPPER. 
Parallel Version $495/card only $195 
Sman Version (AS232) SB50/veth BASIC $985 
Centre Computer Dansulisnts, (814) 237-4535 
P.D. Box 735, State Collage, PA 16804 


u 4o6MHz m Fee Ane pons" 

9 5'4" and B* lloppy dak conrallen 

u 2K Boot ROM with monitor 

& 64% RAM a Canronmecs parallel pori 
€ Heh speed tethrecbonm parate! pori 

a DMA Controler — 8 SAStinterface’ 


| Tha Model 8232 communicates via 
RS-232, and has 8 analog Inputs (0-5 VBC; 
B bits), 8 digital Inputs and outputa, and a 
2000 polnt buffar. Suitable for fleld data 
| logging or fab use, the 8232 costs only 
$540. Direct bus-connact unit for TRS- 
| 80r! & 4 is $295. Detaliad manual, $6. 
Phone our applications engineer or wrile: 


ke STARBUCK LI 


FO Bax 24, Newton. MA 02162. (617) 237-7695 


Mountain View, Catitarnia 94043 
or Call (415) 964-9497 


Circia 48 on inquiry card. Circle 343 on inquiry card. 


ICs PROMPT DELIVERY!!! 


SAME DAY SHIPPING (USUALLY) 


PERSONAL SERVICE/FRIENDLY ADVICE 
DISCOUNT PRICES 
MODEMS 


Ratai 
Hayes es iah B $599 
Smartmodam 1200 $699 
New: Hays Micromodsm11e 

with Smaricom for Appia 118 $329 
eds 


Dlatio E 350 
Susy 48K with Butler $1495 
Panasonic 1080 & 1160 
TERMINALS 
Telavideo 925 B95 
550 $1195 
970 $1495 
MOMTORS 
dien (New hls 
com color: com è 
with IBM-PC. " 
Inquire about other Panasonic Monitors. 


Please. . cal lorgur surprising iow prices, ' We carry an 
aalenseee Ima of al) comnpuiar ralated profucts and 
brands nol mentored aboye 


DEALER INQUIRIES INVITED 


51/4 ieor v0 Sectors 


MOS25 1 ada/dbi dana. , ... 
MD550 2 sided dans... 
MOST? 1 shde/quad ü,tpi... 
MDB557 2 sides/quad Déipl. 


3 
€ Soacifty Soft or 32 Sector 
FD34-4000 1 side/sgl coal " 
FD34-B000 1 sideídbi dens.. $ ‘ §116P-3 150 ns 
DD34-4001 2 sided dena.. a 
Checks-VISA-MC-C.O.D./Add $2 Shipping ^4 
Call or write for our discount catalog. Factory lm Prime fan uP os 
LYBEN COMPUTER SYSTEMS MICROPROCESSORS UNLIMITED 
1250€ Rankin Dr., Troy, Mi 46083 oat ch ie ^! (948) 267-4981 
Phone: (313) 589-3440 BEGGS OK an — (918) 
DATALIFE * THE NAME iS THE PROMISE ELE CEITUINRM TI 
THE WARRANTY 15$ THE PROOF 


RERER 


aS 
BE 


on Station, N. Y. 11746 

LECT (516) 423-9100 
Masterchargs, Visa, Personal Checks Accepted peA 
Prices aub[ec! 1a change wittoul misem 


Circle 222 on inquiry card, Circle 250 on Inquiry card. Circle 62 on inquiry EE 


DIGITAL RESEARCH COMPUTERS 
(214) 271-3538 


32K S-100 EPROM CARD 


PRICE CUT! 


XTTITITES 


lj 959.95 


USES 2716's 


64K S100 STATIC RAM 


319972 


NEW! 


LOW POWERI 
RAM OR EPROMI 


2. 1— 

: a LELLI. Mi BLANK PC BOARD 
^ i | Blank PC Board - $34 || WITH DOCUMENTATION 
p X UE NM EE Wr m ASSEMBLED & TESTED sas 

—— ADD $30 


SPECIAL: 2716 EPROM's (450 NS) Are $4.95 Ea. With Above KiL 


KIT FEATURES 
1 Uses *5¥ only 2716 (2Kxd! EPROM’. 
2 Allows up (o 32K ef software on hne! B. Douhle sided PC board. solder-masked 
d IEEE S-100 Comorhte Silk-&rreenad 
4. Addressable as iwo müependen| 16K € Geld plaled contact Images 
blocks 10 Untelected EPROM$ automatically 
Cromenco estended cr Narmatárbàns Powered dawn lor iow power 
select 11 Fully bullgrmg god by passed 
. On board wai stata cequitry if ngudad 12 Easy and quinh to assemble 


296K S-100 SOLID STATE DISK SIMULATOR! 
WE CALL THIS BOARD THE "LIGHT-SPEED-100" BECAUSE IT OFFERS 
AN ASTOUNDING INCREASE IN YOUR COMPUTER'S PERFORMANCE 
WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE. 
FEATURES: 
+ 256K on board, using + SY 64K 
DRAMS. 


* Uses new Iniel 8203-1 LS! Memory 


SUPPORT ICs + CAPS * 
$17.50 


FULL SOCKET SET 
$14.50 


FULLY SUPPORTS THE 
NEW IEEE 696 S100 
STANDARD 
(A8 PROPOSED) 


FOR S6K KIT $185 


ASSEMBLED AND 
TESTED ADD $50 


? Any or all EPAOM locations can be 
disabled 


$1 7999 (4BK KIT) 


| 
» Requires only 4 Dip Switch Selaciabie N EW! 


VO Poris LOW POWER! 
Runs on fn BOBO or 280 5100 machines. 
RAM OR EPROMI 


ue a De pou can = un 4 
e 1 

ogelher for eg. of On Line BLANK PC BOARD 
WITH 


State Diak Storage. 
Provisions for Battery back-up. 

DOCUMENTATION 
$52 


Sotlware to mara the L5-100 to your 
CP/M’ 2.2 DOS Is supplied. 

SUPPORT ICs + CAPS 
$18.00 


The LS$-100 provides an increase in 
speed of up to 7 lo 10 times on Dish 

FULL SOCKET SET 
$15.00 


Intensive Software. 

Compare our price! You could pay 
56K Kit $219 
BAK Kit $248 


up lo 2 times as much lor aimilar 
ASSEMBLED AND 
TESTED ADD $50 


BLANK PCB 
(WITH CP/M" 2.2 
PATCHES AND INSTALL 
PROGRAM ON DISKETTE) a 


$6995 a 


#LS-100 (FULL 256K KIT) 


THE NEW ZAT-80 
CRT TERMINAL BOARD! 


A LOW COST 2-80 BASED SINGLE BOARD THAT ONLY NEEDS AN 
ASCII KEYBOARD, POWER SUPPLY, AND VIDEO MONITOR TO MAKE A 
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR 
WITH A MODEM FOR USE WITH ANY OF THE PHONE-LINE COMPUTER 
SERVICES. " 
FEATURES: 
* Uses n ZBOA snd 6845 CRT 

Controller (or powertul vidao 

capabililies. 
è AS232 at 16 BAUD Rates from 75 

ta 19,200. 
+ 24 x 80 slandard formal (BO Hz). 
* Oplions! formats from 24 x 60 

50 Hz) to 64 linos x 06 characters 


FEATURES: 


BO Hz). 
* Higher density formale require up to 


3 addilional 2K x 8 8316 RAMB. 

+ Uses N.S. INS 8250 BAUD Aste Gen. | 
and USAAT combo IC, 

+ 3 Terminal Emutalion Modes which 
are Dip Switch asisciable. These 
Include tha LBI-ADM3A, the Heath 
H-10, and the Deshire, 

* Compoalis or Split Vidao. 

€ Any polarity o! video or sync. 

è lnvares Vidao Capability. 

* Small Size: 6.5 x 9 inches. 


e Upper & lower cane wilh distendere. SOURCE DISKETTE - ADD $10 
y 7x 8 Charstier Mairie. 


* hr Pm. ASCH neveuand: SET OF 2 CRYSTALS - ADD $7.50 
(COMPLETE KIT, 


BLANK PCB WITH 2716 
CHAR. ROM, 2732 MON. ROM 


$5995 


ALL SALES ARE MADE SUBJECT TO THE TERMS OF QUA 90 DAY LIMITED WARRANTY. A COPY OF THIS WARRANTY IS AVAILABLE FREE, ON REQUEST. 


* 200 NS RAMs are Mandard. 


We took our very popular 32K 6700 EPROM Card and added 
additiona logic to create s more versallia EPROM/RAM Board. 


FEATURES: 


Uses new 2K x 8 (TMM 2018 of HM 8118) RAMs, 
Fully supports IEEE 696 24 SIT Extended 
Addressing. 

64K draws only approximately 500 MA. 


TOSHIBA makes 
TMM 20168 as last as 100 NS. FOR YOUR HIGH 
SPEED APPLICATIONS.) 
SUPPORTS PHANTOM. (BOTH LOWER 32K 
AND ENTIRE BOARD). 
2716 EPROM» may be instaliad in any of lop 48K. 
Any ol the top 8K (E000 H AND ABOVE) may 
be disabled lo provide windows ig eliminats 
any possible conflicts with your system monitor, 
diek controller, eic. 
Períec! (or amall ayatems since BOTH RAM and 
EPROM may co-exia! on the sama board. 
BOARD may ba partially populaled as 56K. 


64K SS-50 STATIC RAM 


FEATURES: 


Uses new 2K x B8 (TMM 2016 or HM B118) RAMa. 

Fully supporis Extended Addresain 

64K draws only approximately 500 T3 

200 NS AAMs are standard. (TOSHIBA makes 

TMM 270168 as fast as 100 NS. FOR YOUR HIGH 

SPEED APPLICATIONS.) 

Board is configured ss 3-168 blocks and 4-28 

blocks (within any 64K block) lor maximum 

ltesibilit 

Mt EPROM: may 6 installed anywhere on 
owd 


* Top 16K may be disabled in 2K bhiocks to avoid 


any 1/0 contlicts 

One Board supporis bolh RAM and EPROM. 
RAM supports 2M HZ operation al no erira 
charge! 


+ Board may be parilally populated in 16K 


increments. 


32K $100 EPROM/STATIC RAM 


BLANK 
PC &OARD 
WITH DATA 
EN.) 


SUPPORT 
cn 
PLUS CAPE 
5308 | 


Fins, 
BOCNMET SET 
118 


e Thh one board can ba used ín any one of lowr waye: —— 
A. As 4 22K 2716 EPROM Board 
B. Aa a 32K 2732 EPROM Board (UMng o Olher &£ockat) 
C. As a mixed 32K 2716 EPROM/2K x 8 RAM Board 
D. As a 22K Slatic RAM Board 
Uses Now 24 x B (TMAI2016 or HMB118) RAM'a 
Fully &upperta IEEE 606 Buss Btandarc (As Proponed) 
Supports 24 Bil Extended Adressing 
200 NB (FASTI) RAM'S ara slandard on tha RAM KM 
Supports both Cromamco and North Siar Bank Select 
Supports Phantom 
On Board wali State Generator 
Every 2K Block may be disabled 
Addressed sa two Seperace 38K Blocks on any BAK Boundary 
Perlect tor MP/M* Systems 
RAM KH la very low power (300 MA typical) 


32K STATIC RAM KIT — $129.95 


For RAM Kit ART : Add $40 


Uum. $4 2995 
& ZRT-B0 2K VIDEO RAM) | 
TERMS: Add $3.00 postage, We pay balance. Orders under $15 add 75€ 
handling. No C.O.D We accept Visa and MasterCharge. Tex Res. add 5% 


SOURCE m 
Digital Research Computers 
Tax. Foreign orders (excepi Canada) add 20% P & H. Orders over $50, add 


(CP/M COMPATIBLE) 
P.O. BOX 461565 « GARLAND, TEXAS 75046 « (214) 271-3538 | ast for insurance 


WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH INC. (CALIF) THE SUPPLIERS OF CPM SOFTWARE 
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PIAL 


ol looking for reliable 
Source of Supply? 


RUNDOLN 


irom Looking??? 


NERVOUS 


about 
QUALITY? 


RIBBONS + 
ALL PRINTERS 


SUPER SALE 
DISCOUNTS 


Call Bob Kelly Now. . . 

Kelly Com mputer Supplies 

1811 Carl St. Paul, MN 55113 
Toll Free . . . 800-447-2929 

MN Res. Call Collect. . .612/644-9030 


3M/MAXELL DISKS 


Circle 209 on inquiry card. 


WHOLESALE 


U. S. Aobotice 1200/300 Baud 


LEE EAE EERI] 


$100 Modem Cant? 
Aulo Chal --T "mem d 
£e Rue d 
EXP 500P (36 CPS Dany Wheel 10^ PAR) — agg" 
EXP 5005 (18 CPS Osiey Wheel 10" SER) 5319" 
Weiler 
2000-4BK Bulla: {20-40 CPSVPAR) .. 1099,~ 
OK-DATA 
Wocrohns 824 (Ser/Par 320 CPS 10%) 3487 
Microline 32 (Par 180 CPS 10°) ..-. . AEP 
Free shipping & handhng i Continental USA) 


Order Tot Free 1-(800) 821-5339 
ZES or Call 1-(801) 295-0872 DNE 
or Rush Check or Money Order To: 

£. R. E. Wholesale Products 

P. O. Box 361 N.S.L., Ut. 84054 


Circle 94 an Inquity card. 


WHOLESALE 


DISKETTES 
Sa“ Soli Sector Bull/to Gut 100 
SS/SD 17.30 15, 95 10 
SVED t8 50 18.95/ 10 
DS/OD 23 BS 19. 85/10 
T Year Ges menl 
7309 Shipping & Handing m Continents) USA 


RIBBONS 
Rhian a & : | 


Appie CHAP, a ss. SP 0m “pn diua 
C lon Prowr&sr (aM models] 5 sa San dga 
|, & Mah Fre 40/48 Mulli-farie S ga AM ag 2 a, 
Ditto Hyiypa Ü Mulli-Srike Sen 4% on 3 ge 
Egson/iBM FX/RX/MX-BO ..... 4" và 44a 


ÉpaorviBM FX/RXAAE-10Q.,. LIEEMLIT 
Germrá t(V10EAS715X. pany 2" Ano 
WEG 3500 Myili-Sirikm „e os Taa 54 op 
Otdata B/862081/82/83 .. ^as 2° ms 
Other Ribbare.. Y =- — Peng 


Ship + Mang in Cont USA 
Order Toll Frew 1-(800) 021-5339 
"Ev or Cail 1-(801) 296-0872 
or Rush Check or Money Order To: 
E. Wholesale Products 
P. O, Box 361 N.S.L., Ut. 84054 


Clrele 95 on inquiry card. 


CONTROL THE WORLD! 


Tha S'YE&S3A is a low cost, powerlul microcontratier 


card with a Tiny BASIC Used in robetics, 
yaa enya thee and 


energy management, process 

education. Contains everything neeried to wrile, 
debug, and po Hore programs thal auto 
nun on mmm Ines include 
A/D, OIA, TTL and Ng currant drivers. Mutti- 
pip t ranges and drive capabililies. 4K RAM, 
4K EPROM space, 2K software, & Tiny Basic in- 
cluded. VO and memory ex — i rams 
boh EPROM's and EEPROM's. port 
connacis to CRT terminals, ica ro yates 
computers. Software, hardware, quss cards 

audae. 4.5" x 6.5", 5V operatio 


“OCTAGON SYSTEMS CORPORATION 
6501 W., 9151 Ave., Westminster, CO 80030 
(303) 428-8540 


Circia 273 on Inquiry card. 


9 SAVE MORE 


THAN EVER ON 
3M Scotch? 
DISKETTES 


$5.5 20 ~ 


SPECIALI 
Save even maral 
Orcher $4] or more AM diskoefies boig March 14, 
nana ee RO M T r dialoetig. 


č P (fae ni * 
Bur E (747j . 
B 555D (74D) 


B C500 


Shipping. 5*4" Ciskaftea Oy $1 75 Hania 9 
ake ordered 8 [amas Oniy $2 00 ie 
per 10 cieketies dent Payment VISA MASTE 
C.OD ($3.00 mba charge} er check. Tarba: Ging custom- 
ors only add B*e 
For inti service cali 
Nationwide: 1-800-621-6827 
in Hlinols: 312-044-2788 


DISK WORLD! 


Suia ABOS + 30 Ex! Huron Suen + Cnicago En) 


Authorized Distributor 
Intormation Processing Products 


PERSONAL SERVICE/FRIENDLY ADVICE 
DISCOUNT PRICES 


Retail CWE 
SuperCalc ll $395 $259 
SuperCalcl&ll.......... Call 
Lotus1-2-3 $495 $325 
PFS: File 

iBM..... $140 S105 


Apple.. $125 S95 


We sail a complete line of software and games: 
Specializing in Educailonal and teas Pro 


— World Eoctronics, Cerp. 
Depot Ag. LEC aday N Y. 11746 p=] 


CALL Ci COLL CT az (eid) 4285100 ja 


v — us yir mem ua TL 


Circle 53 on inquiry card. 


Dysan. 


IA reu. S10 $50 5100 


0D 
S000 24750 


(408) 252-4210 
M-P, 0:00 AM- 5:00 PM 
FOR NEXTDAY 
SHIPMENT 


Tanira Ames, Bura rii 
poo --———— em JU. Sulina MACH 
Send forüur Free Catalogue a Dealer inquiries Invited 


Circle 98 an inquiry card. 


EPROM 
PROGRAMMERS 
4 UV ERASERS 


From $49.95 
LOGICAL DEVICES INC. 


Where Rekabilily and 
Cudlomer Support 
ik of Oulnost Importance 


SEE DUR AQ ON PAGE 18 


Lora] CURIE 


Circle 217 on inquiry card. 


APPLE USERS: 
REGAIN CONTROL! 
APPLE STOP CARD 


“FREEZES THE ACTION OF ANY PROGRAM OR 
GAME WITH THE FUP OF A SWITCH 

"HANDLE INTERRUPTIONS WITHOUT ABORTING 
YOUR PROGRAM 

“GREAT FOA GETTING HIGHER GAME SCORES 
AND FOR OEBUGGING 


"INSTALLS THROUGH BIDE VENT SLOTS 
“WO TOOLS REQUIRED 


“USEABLE IN APPLE II AND COMPATIBLE 
COMPUTERS 

*90 DAY LIMITED WARRANTY 

"$29.95 PLUS $2 SHIPPING, CHECK, M.D.. 

MASTERCARD OR VISA 


ANTELOPE COMMUNICATIONS 
F.O. Box 4116 
pl Madison, WI 53711 


Appl: it a trademark of Apple Computers, Inc. 
WISC reakdeats add 5'& sales tax. 


Circle 23 on inquiry card. 


TOLL-FREE 
ORDERING: 
800-222-8686 


FOR TECHNICAL SUPPORT/ 
SERVICE / IN ARIZONA: 
602-282-6299 


GC 


CUSTOM COMPUTER 
TECHNOLOGY 


1 GRAFTSMAN COURT — BOX 4160 — SEDONA, ARIZONA 86340 


Purchase your Hardware and Soflware directly trom an UEM/ Systems Integrator. Take advantage ot our buying power! We 
stock a full line of Board Level Components, Soltwara, and Peripherals. Call tor your needs. We'll giva you the Lowest 
Prices, and the Technical Support and Know-How we are quickly beraming well-known for, Satistied Customers Nation- 
wide! The Nalions’s Custom Systems Hause for Business, Education and Science, Call lor a system quole. 


EMOST QUALITY « ADVANCED SUPPORT © REA 


e FOR SONABLE COST » 


OF PRIME INTEREST 

Qur prima interest al CCT is service and 
support, We build and sell hundreds of 
syslams ur year to Ihe serious computer 
market. rigidly adhere to aur strict 
policy of reliable machines, and reliable 
people behind them, We feel the Com- 
puPro product lina to be the stale-of-tha- 
art of Ihe computer industry. 


THE CCT EXCLUSIVE WARRANTY 

With any system we build, we provide, 
in writing, an unconditional 12 month 
direct warranty on the entire system, in- 
cluding maintrame, beards, drives, power 
supplies, cabling and peripherals! We at- 
ler guaranteed 24 hour in-house repair 
and/or replacement with just a toll-tree 
phone call. We can offer this, since we are 
50 sure of our level of quality and reliabili- 
ly. It's great to know that in the event of a 
problem, you're not oul of business 
walling on service turnaround. We deliver! 

Our various OEM contracts with all the 
manufacturers of the components we In- 
pam. allow us this unprecedented tex- 
ibi iy. No factory 0.K.'s necessary — just 

i 


get 


Wyse 100 terminal - 34'' Green .. $699 
WS Prom Option - Installed , ,.,.., $50 
Mitsubishi 8°’ DSDD drives, full or half 
height. Set-up FREE OF CHARGE .. $449 
Okldata82 ,..., $389/83 .. $519 
84..$1028/92 .. $468/93 , $779 
Ashion-Tate dBASE [6 8'" or MD ... $299 
Supercalc B6 - lor CP/M B6 & MP/M .$99 
Visual Terminalsinstack — ...... . Call 
Lear Siegler ADM 20 .. . ... .. $499 
Freedom 50 ..  ,  $498/100-$549 
Hays Modem-$259 «© Diablog20-$1029 
We carry a full ling of soltware in all 
availabla tarmats at discount prices. 


TECH TIP CORNER 
dBASE || USERS - CUSTOM TERMINAL 
KEYS! implement your arrow Keys; 
emulate Wordstar edit commands - send 
an SASE with $2.00 - (ATTN: TTC). Tell us 
your arrow kay codes. We'll return easy, 
detailed instructions to change almost 
anything. II's beautiful — Pat... 


running — NOW! 


Hard Disk Subsystems 


— M (Cre 


PROFESSIONAL LEVEL BUSINESS SYSTEMS 
STATE-OF-THE-ART QUALITY, PERFORMANCE, RELIABILITY 


CCT ANNOUNCES: cusromcompurno systems. 
CCT-1 — ENTRY LEVEL S-100 BUSINESS SYSTEM 


e Enclosure 2-Desk-20 Slot Mainirame + e CCT 2.4 Dual 8'' Mitsubishi 
» CPU 8085/88 - 6Mhz BOB5/8Mhz 8088 «  DSOD Orive System - 2.4 Megabytes « INTRODUCTORY PRICE: 
a Disk 1 - DMA Floppy Disk Controller « a CP/M BO - 2.2 LO/ M - CET Modified e 


e RAM 15 - 64K Static RAM - 12 Mhz © s All Cabling, 


Complete CCT Assembly, J 


» [nterfacer 4 - 3 Serial/2 Parallel 1/0 + Testing, and Minimum 20 Hour Burn-in * 


RUNS ALL STANDARD 8'' CP/M SOFTWARE - INCLUDES OUR 


EXCLUSIVE 12 MONTH DIRECT WARRANTY 


CP/M MP/M NOTE: Each copy we lurnish is CCT modifiad for the target sysIpm. M-Drive/ H and hard disk drivers are turnished, 
and the BIOS optimized for the fastest disk step rate. asy wellas terminal and printer compatibility, 


* * CCT-2 — THE FASTEST MICROCOMPUTER IN THE WORLDI! * * 


Enclosure 2-Desk =  S0KBaudParalel Terminal Board © — 78 KeyProfessibnal Ergonomic Keyboard 


CPUB0B5-T0Mhz «© Disk! © 512KM-Orive/H = 


High Resolution Amber Monitor. INTRODUCTORY PRICE: 


128K- 16 BitMemary »  CP/M86-CCTModiled = CCT 2.4 Dual DSDO Drive System 
Inferfacer3-8 e SS! e AN Cabiing, Completa CCT Assembly, Testing, & Minimum 20 Hour Burn-in y 


RUNS ALL CP/M B6 SOFTWARE - ULTRA FAST - INCLUDES 12 MONTH DIRECT WARRANTY 


* * DCT-3 — 10Mhz 58K System similar to 


above, with 128K RAM $5,699 * * 


We are Iha largest in the custom configuration of complete state-of-the-art 5-100 systems, al package pricing, with integration, 


burn-in and programming. We custom bulld CompuPro systems / 


hard disk systems for business applications. Call tor Com- 


puPro literature, CCT system configuration data and technical information. We can save you money! 


* SUPERPRICES * COMPUPROCOMPONENTS — * INSTOCK * 
SYSTEM SPECIALS — ALL CCT AST, BUANEDIN: —— 816A-$4299 — 81658-84999 — — 816C-$6499 
M-DriveCP/M-Blowoul-S39 =» —  Diskiw/CP/M-$448 —  * — — M-Drive/H-512K-$1149 


CPU B085/88-$318 © CPU B0B5/87-$578/ 10Mhz-$650 
CPU 286-$1249/10Mnz-$1380 © Disk 1-5389 
RAM 17/)12Mhz)-$328 © — RAM 16(12Mhz)-S389 œ 


e  CPUBBK-$519/10Mhz-9639 =  CPU-2-$249 
. Disk 2-$599 . Disk 3-$599 
RAM 21(128K)-$779 © RAM 22(256K). $1399 


(nterfacer 1-$229 © Intertacer2-$249 © interfacer3-5-$390/3-6-$459 — * interfacer 4- $349 
System Support 1- $299 a Enclosure 2-Desk-$599/ Rack-$649 a 20 Siot Motherboard-$2 t0 
CP/M80-$99  » CP/M86-$150 «©  XMP/MB-16-$699 © CP/MGSK-$278 © — UNIX-SOON 
86 Upgrade Kit: Consists of CP/ M B8, 64K Ram, System Support 1, Cable - $748 
Call for CSC Boards — New Releases — Operating System Mods/Updates 


* PRICE BREAKTHROUGH * ? ? HARD DISK DECISIONS ? ? 


Hard/Ftappy Combinations 


CCT /Fujitsu 5*4" subsystem, includes Disk 3, custom An exclusive CCT innovation CCT/Fujitsu/ Mitsubishi 
enclosure & power supply, all cabling, A&T, formated, — ullra-system: 5'A"' hard disk next to a 1.2 Meg. DSDO 
burriad-in. Ready for any ie or pe ame B'' floppy. Includes Disk 3, custom horizontal enclosure 


LE Do MEC EON 
L ^ eg in. sland alone (n any Gompul'ro SySiem: 
CCT-8 1-$2099 CCT-10/132399 CCT-20/1-$2799 


* NEW DISK 3/514" HD SYSTEMS * 
2.4 Megabyte Floppy Systema 
CCT/ Milsubishi 2.4 Megabyte Dual DSDD 8°" system. 
Includes custom horizontal enclosure, all cabling. ABT, 
burned-in. This is the fastest syslam available: $1149 
With stacked hatl-height drives: $1175 


All Systems Carry Our Exclusive 12 Month Warranty. 


Prices & availability subject to change. All products new, and carry full manulacturer's warranties, Call for catalog, Free technical help to anyone. We can conligure boards & soft- 


ware Ir your system. Plug-in and go. Arizona Residents add sales tax, 


Circle 101 an inquiry card. 


CompuPro" Trademark — W.J. Godbout: CPM” MP/M" Trademarks — Digits! Research 
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WE LOVE TO PASS 
THE BUCK! 


STAT BAM — £02 
SU AF 


Circle 271 on Inquiry card. 


Relocatable 
Threaded 
Language 


RTL & a new language which retains the 
speed and excensibdity of Forth but adds many 
additional advantages as a result of its mare 
structured dicóonary. Names, code, and vari- 
ables are all stored in separace areas for easy 
generation of headarless, romable code. Ail 
code is relocatable. RTL supports local vari- 
ables, madtirasking, redirected I/O, and even 
allaws definitians ta be changed retroactively. 
All source code is included. Versions are cur- 
centy avalable or under development for 
48000, 6809, BOGO, 280, 8086, 8088, and 
6502. 


$8356 


RTL Programming Aids 
| 0844 Deerwood SE 
Lowell, MI 49331 

(&15) 897-5672 


Circle 318 on inquiry card. 


Maxell Floppy Disks 


The Mini-Disks 
with maximum quality. 


Dealer inquiries 

invited. CCO.D's 
accepted. Call 

FREE (800) 235-4137 


PACIFIC EXCHANGES 

100 Foothill Blvd... San Luis 

sen Luis Obispo, CA 9340] 

In Cal call (800) 592-5935 or 
S cic 


Cirela 284 on inquiry card, 


(8802 & 2-80 due! processor) 64K COMPUTERS 
(Apple compatib/a) in supe moda styles US£420 


US$380 


— | 
E RR E 


USH (BM pc look site cass 

Above prices exclude drives mono) & bye 

*Add S as sMaping chege 

(Detet brochure lorwarded on renguaelt) 

sWe aito sell cates, keyboards, power supplies, 

moiherboarda, components separabaty and interiaces 

sull impar & queues available 

* Apuormbled in Coran vet CSA. (Shipment from WA USA) 

ABC COMPUTERS LTD. (6 mores in GC. Canada) 

$53 E. HASTING ST., VANCOUVER, B.C. CANADA VGA 273 

Pt: (604) 254-2834 & 184-1081 Celer itum ORT 
App a a eceterpd tradam of Appie Capui inn. 


Circle 8 on inquiry card. 


INDUSTRIAL CONTROL 


MICROCOMPUTERS 

We have six single board compulers, two 
video boards and 20 oiher contro! producis. 
You can use our products for securily 
systems, heat control, light control, auto- 
mated slide show, traffic lights, irrigation 
systems, home computer systems, are 
mated process control, and robot control just 
to name a few. OEM prices available. For 
catalog call or write ta: 


JOHN BELL ENGINEERING, INC. 
1014 CENTER STREET 
SAN CARLOS, CA. 94070 
(415) 592-8411 


Circle 35 on Inquiry card. 


Bale T1 


THE INFLATION FIQHTERS! 


14.25 cach 
884.24 $5.00 each 
$3.35 an 


Sh Ad es ched to chri, Peete incide 
phona change whan nolite. & 
ae = Gee 3 pem =e lor sii ene. 
Edad colina iMd 13 a T 


CHIPS E DALE 1-206-451-9770 


10655 KE. 4th St, Sule 400 
Belkcvur, WA 98004 


Circle 51 on inquiry card. 


LIFETIME WARRANTY 


GENERIC SERIAL 
COMMUNICATION CARD 


For Apple il+" and Apple ile‘ 


The Generic Seria? Communication Card 
{GSCC) ls an ssynchronous device that sup- 
ports all protocol needed for full handehake 
communication a OTR, CTS, RTS and 
Software XON, XOFF). Tha board features 3 së- 
lectable options: Baud Aste from 110 to 9600, 
Full or Halt Duplex and Auto Linefead On or Off 
ihat are software selectable. And ine 3 opliona 
cen be controlled without burning s new OM. 


Special introductory lua ship 
ow 4 95 Is 


Only Deeter Pricing Avaliable. 
Computer Technology Associates 


Naw Dai “ee 
1704 Moo 
TH : Albuquera s, NA. 87112 


Bg Specilications subjeci to change wilhout notice 
Apple fs & regialared iradamark of Apple 
Computes, Inc. VISA/MC/AE Accoplted 


Circle 90 on inquiry card. 


Seria; usitata d Paralel 


, PRINTERS! 


Convert What You Have 
To What You Want! 


F Cemtrentcs Parefiel 
*Compeci Jy x A x ig 
| choles pe (ented by tha 
F Our cups M Made nea 
me min x po y 
kon tO handshake a IO Puella 
Wranglur eiiciency. Detelted dacumemation allows 
i tahstion, Groer rdar the Mode 770 (SaüPa or 
Modal 775 Panton Toda 
eatery ony BB. 
Ciaring Ba Cuthéctr Opus. TE 


E Urt aa S00" 
Wha Bos £259 


= CALL (605) 487-1805 or 487-1868 aie 
For FAST Delivery 


Circle 132 on inquiry card. 


SMITH-CORONA 


Memory Correct fl) Messenger 


PRINTER & TYPEWRITER 


Centronics Parallel 
® Multiple Pitch 10, 12, 15 


UNBELIEVABLE! 
$539.00 


CALL COLLECT: 214/826-6521 


FIGURE LOGIC 
BUSINESS EQUIPMENT, INC. 


6408 Gaston Ave * Dallas, Texas 75214 


Circla 143 on Inquiry card. 


ACCESSORIES 


SIX PAK PLUS—AST 

Lip to IMK RAM, Clock calender with battery back-up 
Sera! pori. Paralel printer port, optional game port 
Super drive and super spool sottware included FREE! 

GAK, C.S.P (Lis! Price 395.00) —— $269.95 
356K. CAP. (Lisi Price 865 00; i 
For Game Port Option Add (im Price 50.00; $39.95 


MEGA PLUS—AST 


Up ta 512K RAM, clock calendar wih ballery back-up. 
2 sernai puris. paraliel prinler port. game port Super 
dime ond Superigonl soliware Included FREE! 

BAK, CS {list Price 395.00) ___._ $2095 
255K, C. 1 serial (lial Prca 66500). 1. $429.95 


5412K, C, 1 serial (Lis! Price 1059.00]... $795.00 B 


Second serimi pori option (Lis? Prica 50.00) — 839.95 
Printer pori opilon /L:s? Price 50.00) $39.95 
Game por oplíon | List Price 50.00) $39.95 


Each addilionM 64K, Add ¿Lint Price 89.55) — $44.95 


COMBO PLUS—AST 


Up ta 2564 RAM Clock wih battery back-up, Sanal 
parl Paraliel part superspool software included FREE! 


BANK. C. S.P (Lat! Price 395.00) 3265.35 
256K, C,S.P (Lisl Price 695.00) 3419.95 


/O PLUS—AST 


Up to 2 sera: ports, parallel pnnter port, clock | 


calendar wih ballary back-up Superdrive and super- 
apon &ollware included FREE! 


Clock & Vterigl port (List Price 285 00) ——- $129.95 
Printer pori oplion (La? Price 50.00) $39.95 
Second serial port option (Liz! Price 5000) — $39.95 
Game port option (irs Price 50 0G) 


QUADBOARD I—QUADRAM 

Up to 258K RAM seno! pori, parallel pari, clock 
calendar RAM disk and printer spocier soltwate 
Quadboard w/o RAM (Lis! Price 294.00) _ $214.95 
64K Quadhoard (List Price 395.00; 
756K Quadhoard Lis! Price 59500) ——. $388.95 


QUADBOARD !I— QUADRAM 
Two sena ports. clock/calendar memory exparmion, 
and Quadmaster sotiware 


Quadboard ll, 54K (List Price 395 001 $275.00 
Quadboawd, 256K sisi Price 59500). 5398.00 


QUADLINK—QUADRAM 


Allows IBM PC to run Apple soltwai e includes iniertace 
card anc soliware to allow your IBM FC to nin both 
Apple DOS and PC DOS 


Quadiink (Let Price B8000) 


SYSTEM CARD—MICROSOFT 


From the authors of PC-GO8—up to 256K RAM seria) 
por parsiel printer port, cioch calendar, plus RAM 
drive Gish emulation software print spooler, ime 
utilises, and tarmmal emulgipo soltware. DOS 11 a 
20 campale 

64K system card (Lis? Price 395 DG) 
256K system card (Lis! Price 625.00) —_____ $429.35 


$485.00 


$39.95 | 


$275.00 | 


$279.95 | 


HI-RES COLOR MONITORS 

Ony the best. Quadchroms or Princelon HX-12, 690 x 
4BO reaciuiion, 15 brüliant colors. special Slimm dot 
pitch lube. includes FREE! cable 


Quadram Quedchrome iLisi Price 794.00) — $549.95 
Princelon Graphics HX-12 {List Price 695.00) $529.95 


AMDEK MONITORS 

Full line of high quality monochrome and color video 
tnanilars 

Video 310 Ambar (IGM) (List Price 230.00) — $158.95 
Colnr H (RGB) (List Price 529.00) — — — $420.95 
Color HI (RGB) (Lis! Prica 449.00) _ . 
Color IV {Analog RGB) (List Price 995.00) — $775.00 


HERCULES GRAPHIC CARD 

Two pages oj ultra-high resolution text and graphics 
720 x 346. compatible with L otus 123, Viaicalc, dBASE MH, 
eic. Incluces parallel printer port 

Hercules graphic card (Liat Pricea 499,00) _ $359.55 


PLANTRONICS COLOR PLUS 

Up to 18 colors, 80 charactors, b-planar technology, 
includes parallel printer pari 

Planironics Color Plus (List Price 559.00) __ $429.96 


QUADCOLOR | & QUADCOLOR II 


Quadcolor | delivers siandard (BM PC color and 
graphics, add Quadcolor Ii and hi-rasalution (640 x 200) 
color graphics are poamble 

Ouadcolor i basic board (List Price 295,00) — $234.55 
Quadcolor I add on (Lis! Price 275.00) —— $228.95 


64K RAM UPGRADE For IBM PC 
High speed RAM upgrade Kht wih pariy (error 
detectian) and one year warranty 


64K KH lor IBM PC first Price 89.25) $49.95 


THE BEST SOFTWARE For IBM PC 


We have taken (he top rated programs and reduced 
the price for a super value 

LOTUS 123 Besi spreadsheel 
Lotus $ 2 3 [1A) (list Price 095.00) 
dBASE It Besi Data base 
Ashton-Tate dBASE I) (List Price 700.00} — $429.85 


CROSSTALK Bes! communicalions package 
MicroStuti Crosstalk flrs? Price (95.00) 5129.95 


$329.95 


DISKETTES For IBM PC 


High quality double-sided doubie-dànsity diskeltes. 
feted to of absolulely anor hree Box of len, 
waranteed for one year 


Box of 10 w/FREE! plastic cate (Lis! Prica 79. 95) 524.95 
Verballm Dalalite (Liat Prco 49 96) —-— — $34.95 


PLACE ORDERS TOLL FREE! 


Continental USA 
(800) 421-5500 


Inside California 
(800) 262-1710 


We accept cash, checks, credit cards, or purchase orders from qualified firms and institutions. 


Prices quoted are for prepaid orders only and are subject to change without notice. 


Minimum prepaid order $15.00 California residents add 61535 tax. Export customers outside 


the U.S. or Canada please add 10% to all prices. Shipping and handling charges via 
UPS Ground 506/Ib UPS Air $1.00/Ib minimum charge $3.00 


JADE IS AN AUTHORIZED DEALER 
FOR EPSON, OKIDATA, TOSHIBA, 
MANNESMAN-TALLY, C.ITOH, etc. 
CALL FOR BEST PRICE! 


NEC 3550 LETTER QUALITY 
Only fully (BM PC compatible eler quallly punter | 
availabla—why settle lor less? (35 CPS) 


MEC 3550 printer Lsi Price 2350. 00) ——-— $1739.85 


HARD DISK For IBM PC 


Hard disk ath controller soltware, and P/S 


SMB system (irs Price 1995.00) 
10MB system (Lust Price 2495.00) 
15MB system (List Price 2995.00) 


KEYTRONICS KEYBOARD 


Similar ta the JAM PC keyboard. bul wih all ihe keys m 
lhe right places! 


Keyironics/IBM List Price 299 95) 


$1395.00 
$1699.00 
$2198.00 


$199.95 


320K DISK DRIVES 


Tandon TM-100-2 doubie-moóed. double-dengity 320K 
duh dnye Origma! equipment drive on IBM PC 
Full size Tandon (Lut Price 295.00) $224.95 


Hall-height 220K drive [5s Price 995.00) __ $199.95 
Tesc Hali-hoight (List Price 396.00) 1238.95 


BEST MONITORS AVAILABLE! 
Ultra-high resolulion, up to 22 MHz. 1000 lines per 
inch, amber or green phosphor FREE! tit and swivel 
base US manufacturer 


12 Inch green, 22 MHz List Prica 249.00 __ $148.85 
12 inch amber, 22 MHz List Price 248.00 — 35149.95 
9 inch green, 18 MHz List Price 238.00. — 5138.95 
9 Inch amber, 18 MHz Lit Price 239,00 —-— $133.95 


12-inch GREEN MONITOR —Zenlth 
15 Mhz, 40 or BO column 
12 Inch Geaen List Price 140.00 5 $94.95 


AMDEK MONITORS 


Full line a! high quality monochrome and color video 
monitors 

Video 310 Amher (IBM) List Price 230.00 __ $159.00 
Video 300 Green List Price 179.00 a $135.95 
Video 300 Amber Lisi Price 159.00 .  _ $149.95 
Colar-I (compesiie} List Price 379.00 ___. $289.95 
Calor-l! (RGB) List Price 529 00 $429.95 | 
Color-ll plus (analog AGS) List Price 559.00 $438.95 ' 


Cow- (AGS) List Prica 449.00 0 0 5399.95 
Color-iV (analog RGB) List Price 99500. $715.95 
OVM-2 (Apple i/i ^). Lig Price 179.00 5. $129.95 
DVM-BOE (Apple lle) List Price 195.00  -— $136.95 


Los Angeles Area 


(213) 973-7707 


Circle 180 on Inquiry card, 
4901 West Rosecrans Ave. 
Hawthorne, California 90250 


EPSON PRINTER *299*?» 
OKIDATA PRINTER *349” 


EPSON PRINTERS 
SAVE At Least *150.00! 


CALL US FOR THE BEST DEAL ON THE WORLD'S 
BEST SELLING LINE OF PRINTERS! 


EPSON RX-80 100 CPS w/Iractor, graphics 
PRM-29082 A 429 00 Value, Sava 20000 — $299.95 
EPSON RX-BO0FT 100 CPS wiih FREE grapmca 
PRM-29084 Frichor & actor sed — SAVE £150.00 
EPSON MX-BOFT BU CPS with FREE graphics 
PRM-28082 Friction & tractor load SAVE $150.00 
EPSON MX-100 700 CPS 15" platian 

PRM-28100 Friclion & tractor SAVE 3150.00 
EPSON FX-80 #60 CPS with FREE grapes 
PRM-28080 Fretron & irzcior feed — SAVE $150.00 
EPSON FxX-100 160 CPS 15" plattgn 

PRM-29100 Frichgn & tractor Ieed — SAVE §150.D0 


OKIDATA—Microline 92 & 93 


160 CPS {rue corerpondence quality prinHng, full 
graphics IBM PC companble (optional). handles 
tingit sheet as wal as fan-lold paper prolessional 
resign consieuction and quatily 


Oki 92 parallel List Prca 569.00 $479.85 
Oki 93 parallel Lis? Prca 996.00 £795.00 
2K seal board Lal Pnca 12000 $90.95 
IBM PC ROMs lor $82 List Price 59.95 $42,85 
IBM PC AOMs for 93 List Price 59.95 $49.95 
Ertra Ribbon (2) Lif Price 1935 m $995 
Traclor for Oki 02 Ceti Prigg A984 C8585 


MICROLINE 82, 83, & 84 

120 CPS (82 B3) 200 CPS (B4), mduatry standad 
printers, serial and paraliel pniariaces. kue lower case 
de*cenderg, handies sngis-sneei as well as tan fold 


Oki 82 Ost Price 499.00 $48.95 
Gal 83 w/FREE tractor List Price 749.00 _ $629.95 
Oki 84 paraltol cist Pree 1900.00 _  _ $925.00 
Oki B4 serial List Prrce 1499.00 $954.00 
ZK serial board List Pace 19000 n $159.95 


Exira ribbons 82/92, 83/93 Lis! Price 1995 |. $9.95 
Tracior lor Oki 82 List Pnce 8995 $54.95 
Ribbons lor 64 Lisi Price 1995 . LL $9.95 


MICROFAZER —Quadram 


The microfazet stand-alone prenter bulfers are 
avplsbie m any configuration o! sana gr parallel 
input with senpi or parallel ovlpul Al) are expandable 
up lo GAK of memory (About 30 pages of B7, x 11 teal), 
ihe paratel-lo-peraoilel version is expandable ta $12K 
copy and pause legture melded 


Paratiol/Paratal 

AK Lis! Price 169.0 UU $139.95 
J2K List Price 225.00 s 110.9 
120K Lit! Prca 445 00 $260.95 
Sorlat/Paratinl 

BK Lisi Pncg 199 00 ss 8168.95 
32K Lis) Pece 260.00 sé 1989. 
Peraliel/Serie! 

BK Lest Price 199.00 $169.95 
32M Lest Price 260.00 $199.95 


Sariai Seria) 


BK tis! Price 19900 mememe $169.95 
32K List Pace 20000 ~ m §189.95 


5'4 inch DISK DRIVES 


TANDON TM 100-1 SS DO 4B TPI 
List 4900 8225 ea 2 lor $195.00 es 


BHUGART SA 400L 55 DD 48 TPI 
Lisi 20900 — -~ 8209.00 ea 2 ior $199.95 ea 


TANDOM TM 100-2 DS DD 48 TPI 
List 39900  — m 5229.00 ea 2 for $225.00 ca 


514" CABINETS/POWER SUPPLY 


Single cab w/pcwar aupply Lis! Price 99.00 _ $89.95 
Dus Cab w/power supply List Price 729.00 — $85.00 


8 inch DISK DRIVES 


SIEMENS FOO 100-8 Single sded. double density 
List 399.00 LL $170.00 ea ? lor $175.00 aa 


S5HUGART SA BOTR Single sided. double gensity 
tiat 60200 _ 01 5355.00 ea Z lor $249.00 es 


SHUGART SA-B5ITR Double sided. double density 
Lis) 60500. $459.00 en 2 lor $455.00 en 
QUME OT-B Dowhte sided, double denny 

Lia? 59900 «479.00 ea 2 lor 5459,00 ea 


TANDON TM 848-7 SS DD thi-Dnne 
Lis! 492.00. n $368.00 aea 2 for $359.00 on 


TANDON TM B4B-2 DS DD thin-ing 

Lis! 599.00 LL [I $439.00 ea 2 fc 5435.00 ea 
NEC FD1188 OS DD Ihin 

List 58900 $450.0 ea 2 lor $440.00 oa 


NEC FO1154 55 OD t'in-tne 
List 499.00 ——— 5380.00 aea 2 lor $350.00 ea 


GEMINI 10X & 15X 


Star Microrsce—up jo 120 CPS, full graphuEs. Inction 
and tracior feed, Eason FX-80 compatible 


Gemini 10X SAVE $150.00 
Gemini 15% SAVE $150.00 
Serial board, G-10, G-15 La? Pros 129.00 —. $49.00 
Serial board, G-30X, G-15X Lit Preca 59 95 — 555.00 
10X, 15K 4K serial List Price 1!0.00 $99.95 


LETTER QUALITY PRINTER $289.95 


Trus laiter quality prnting al 12 CPS, Wordslar 
compatible, handles 8," a 11 paper Irichon‘single 
sheel feed, compact and porabie standard Gentronice 
parallel interface 


SAVE! Hundreds of Dollars? n $289.95 


NEW! DELTA 10 


160 CPS. up to 164 Oufler semal snd paralleli inter- 
iaces graphics friction and tractor. FX-80 compatible 


Delta 10 ECCS AVE 5150.00 


COMREX CR-II 


Best buy in ette quality printer NEW! kom Gonirest 
lul Jealured iater quality prinigr. FREE! SK bultar, 
logic seeking bidirecional printing — boldiace 
proportions! spacing double-sirrke, Backspace, 
undetine. true supEt-sonpt and sub-scfipl, drop-in 


daisy wheel cartrnige DISK SUB-SYSTEMS—Jade 


ona mi eg rh a — — eae Handaome metal cabinet with proportionally 
Tractor option Liz! Price 120 Con $94.95 balanced aW llow kyslom fugged dual deve power 
Cut sheel feeder Liat Price 259 QD .. .$19355 supply, cabla kit power switch, line cord. (use holder 
Keyboard option Lis) Price 199.00 pu $179.95 cooling fan. navermar rubber [pel m! nocessary 


hardware tà mount two 6 inch desk drives, power supply. 
and fan. Does nol include signal cable 


Dust 8" Sub-Assambty Cabinet 
Bare cabina List Prga 75.00 $A 


Cahinel kii Lis! Price 29900 Us 8199.95 
AAT Lst Pree 4900 nmm 5249.95 


STARWRITER F10 


High apeed jetler qugiily panier. 40 or 55 CPS daisy- 
wheel Extansive bullt-in word processing functions, up 
ta 15 1nch paper widin Uses standard Diablo style prini. 
whrals 

40 CPS, FiD/paraliet Lisi Prices [895 00 __. $4125.00 
55 CPS, Fild‘paraiiel List Price 1895.00 $1599.00 


MANNESMAN-TALLY 

Spirit, B0 CPS 10 inch parallel Lizi Price 299 00 $329.00 
180L, 160 CPS 10 inch Lis? Prce 798 00 ___ $588.00 
180L. 160 CPS t5 loch La! Price 1098.09 __ $628.00 


8" Sub-System—Singlt sided. Double Denally 


Kit w/2 Siemens FD100-8Ds List Price 950 00 £519.00 
ABT w/2 Siemens FD100-8Ds Lis! Price 995 00 $595.00 
Kit w/2 Shugart SA-801 As Lisi Price 1195.00 5939.00 
A & T w/2 Shugari SA-BO1Rs Lis! Prca 1295.00 $969.00 


B" Sub-Systome— Double Sided, Double Density 

Kit w/2 Qume OT-8s List Price 1495.00 __. $1223.00 
A&T w/2 Qume DT-8s. Lut Proce 1585.00 $1249.00 
, Kit w/2 &hugan SA-B51 Ra List Price 1495.00 $1199.00 
A & T w/2 Shugari 5A-851 As List 1595.00 $1219.00 
MICROBUFFER 

Practical Peripherals, Inc 
Stand-alone Microbutters 


Parallel, 324 Les! Price 29900 Os 5222.95 
Parsliel, 54K Lal Price 149 00 $268.95 


DUAL SLIMLINE SUB-SYSTEMS 
| Duel F Slimline Cabinet 
Bare cabinet Loi Price 7600 0 0 859.95 


Serial), 32K Lisi Price 290.00. . 1 1 $229.95 

| GSK Lest Price 345.00 5250.95 A & T w/o driven List Price 24900 — £184,985 
64K add-on board Lisi Price 78.00 _ __ $149.00 Dual &7 Silmlina Sut-Systems 

Kil w/2 S5 DD drives Lisl Price 179500 -~ $869.00 

Microbulters for Appie il A à T wi255 DD drives Lis! Price 1295.00 — SB79.00 
Parsial. 16K Lisi Price 25995 «$169.95 Kil w/2 DS DD delves test Price 139500 __ 51060.00 
Parailia), 32K Lett Price 269 95 $229.95 A & T w/2 0S DD drives List Pace 249500 $1099.00 
Seriat, 1tBSK List Prices 24995 7 7 7 —— $188.55 
Serial, 3260 List Price 209 95 —— $223.95 DISK DRIVE POWER SUPPLY 
eru tor pn rr <a cm a dti =A 
Parallel, 16K Lust Price i59 95 $129.05 d 
Serial. BK List Price 159.95 5129.95 


PLACE ORDERS TOLL FREE! 
Continental USA Inside Callfornia Los Angeles Area 


(800) 421-5500 (800) 262-1710 (213) 973-7707 


We accept cash, checks. credit cards, or purchase orders from qualified firms and institutions. 
Prices quoted are for prepaid orders only and are subject to change without notice. 

Minimum prepald order $15.00 California residents add 6'4% tax. Export customers outside 
the U.S. or Canada please add 10% to all prices. Shipping and handling charges via 

UPS Ground 50€/Ib UPS Air $1.00/Ib minimum charge $3.00 


for your APPLE | 5s 


DISK DRIVE For APPLE 


Totally Apple compatible. 143.380 bytes per drive on 
DOS 3.3 lul! one year warranty, hall-lrack 
capability, reads si! Apple software, plugs righ! inio 
Appie cenirolier as second drive, DOS 33, 321 
Pascal & CP/M compaiibie 

Standard Otek ti size List Price 299.00 — . $199.95 
Controller only Liat Price 09.00 .  ... 380.00 


HALF-HEIGHT DRIVE For APPLE 


Totally Apple compatble, Works wilh all Appie 
soliware and canicollars. Faster and quieter than most 
Other drives, yet only hall ihe size! 


Malf-height drive List Price 249 00 $199.95 


DUAL 8-inch DISK DRIVE SYSTEM 


Up te 2 Megabytes for your Appia, two doubie densily 
8 inch simbne disk dnvags cabinet, power supply. 
cable, contialler, and soltware. Compatible wilh DOS, 
CP/M, Pascal and (OM 3740 toemats 


1 Magabyle Sub-aysiem Lsi Price 1995.00 _ $1195.00 
2 Megabyle Sub-aysiem Lal Price 2495 00 _ $1395.00 


PRINTER CARD AND CABLE 


For Apple standard centronics parallel interface Jor 
Epson. Okidala. © Hoh, Gamin, MEC, Conwes. etc 
inciudes printer cable and support graphics 


Printer card & cable Lis! Prica 119.95 $49.95 


64K STATIC RAM—Jade 
Uses new 2K x 8 siale RAMS, fully supports IEEE 686 


Owe board List Price 8900. LL c —— $49.95 
Kil ess RAM List Price 149.00. 0 —— $89.95 


JZK kit Lis? Price 229.00 $169, 95 
S6K kit Lis? Price 299.00 $225, 95 
GAK kil Lis! Price 399.00 $265.95 


Assembled & Tasted List Prize 5000 —_ add $30.00 


EXPANDORAM III 
High density mamory board. BAK 128K. or 256K 


64K List Price 475,00 $398.85 
128K List Pree 585.00 $464.95 
192K Lis Pnce 708.00 $524.95 
7586K List Proce 825.00 $589.95 


/O-4 SSM MICROCOMPUTER 
Two serial VO ports plus two parallel YO ports 
vO4 AST List Price 290.00 $245.85 


ISO BUS—Jade Computer 
Silent. simpla and an SALE! A betler motherboard 
8 Slat (547 x B9,7) 19 MHz 
8 Sioi Bare board Lisi Price 4+0 0D .—— 522,95 


6 Slot Kit Lis? Price 60.00 $38.95 
6 SIot AST List Praa 7500 0 ——— $49.95 


12 Slot (SPÀ" r PA) 10 MHz 


12 Slot Bare board List Prica 6400 1 $3A.95 
12 Sot kit Lost Price 210 00 $69.95 
WSA AA T Lis! Prca 4000. LL  S[— —— $89.95 
| i8 Slot ( TÀI" x 834") GMH 

18 Slo! Bare board list Price 7000 .. $54.95 
18 Slo} Kit isi Price 150.00 $93.95 
18 Sioi A & Y. List Price 200 00 £138.95 
SBC-200 SD Systems 

4 MHz 2-404 CPU with serial and paciiel VO 

AGT Lut Price 15000 5299.05 


ISOBAR 
The ISOBAR (cooks like a standard mulh-oultet power 
Bitte. bul contens Surge suppression cifcuitry and 
budt4n noue litters plus 15amp encu breaker 

4 receptacle Lid Price 89.96 
E receptacle Lisi Price 09.05 


559.95 
$69.95 


SUPER DISKETTE SPECIAL! 


We bought ou! à major manufacturers overstock, 
and wè are passing ihe savings on to you! Singla aced 
double density, package ol ian with FREE plastic casa 


Sor of 10 w/FREE plastic bos List Price 34,95 $18.95 


CP/M 3.0 CARD For APPLE—ALS 


The mos! powarful card available for your 
6 MHz 2Z-BOB. additions! BAK RAM CP/M 3.0 
plus. 100% CP/M 22 compatibiily. C Basic, CP/M 
graphics, 300% taster than any other CP/M tor Apple 


ALS CP/M 1.0 card Lis! Price 389 00 $299.00 


BUFFERED GRAPPLER PLUS 


Combines the flesibility of the Grappler? wiih Ihe 
convenience of the Bulferboard, alli on B single board 


Bulfered Grappler: w/BAK List Price 245.00 $175.00 
FAN/POWER CENTER For APPLE 


Cooling tan far your ovarheslad Apple Il, I: or ile, 
aliso includes power swilch and iwo awiched outlets 
wilh vollage protection circuitry 


Apple fan List Pace 9995 sé OS 


NEW! MICROMODEM lle—Hayes 


The si&ndarg in cireot-connest, plug-in-modem cards 
ler Apple 110-300 baud Includes FREE Smaricom | 


Micromodem Ile Lis! Price 209.05 $239.95 
KOALA PAD—Koala Tech. 


A Iguch sensitive pad that functions like a joyslich or 
maux allowing you io move the cursor around the 
screen with the touch of a linger Compleie with 
soltware 


Kopla Pad tu) Prco 124 05. OS 


DOUBLE D—Jade Computer 
high ratiebiily, double density disk cantroiler 


Bare board & hdwr man Liat Price 75.00  —Á $59.95 
Kii w/hdwr & sitwr man List Price 799.00 __ $299.95 
À & T w/hdwr & sltwe man. Lig! Price 44900 $325.95 
CP/M 2.2 with Double O Lest Price 200.00 —— $89.95 


THE BUS PROBE 


Best selling mecoennve S-100 diagnostic analyzer 


Bore board Lisi Price BROO 1 $50.95 
KM) Lia! Prize 240,00 $178.95 
AAT Lat Price 299 00 $198.95 


VERSAFLOPPY II—SD Systems 
Doubte density disk controller lor S4" and B^ 


Versalloppy Il with PAOM List Price 400.00 _ $344.95 
Venrsalloppy 11/696 A & T List Pace 400,00 — $349.95 
CP/M 3.0 with VF-Ul List Price 200.00 $40.00 


THE BIG Z— Jade 


2 or 4 MHz swilchahle Z-BO CPL board wilh seria! VO 


Bare basrd w/msnuM Liat Price 50.00 535.00 
Kil w/masnua Lr Price 249.00 $179.95 
AGT List Price 299 00 $199.00 


ULTRA-VIOLET EPROM ERASERS 


inexpensive sresers for mdustry or hame 


Spectranics w/o timer List Pree 99.00 «$69.95 
Speclranica wilh timer List Prica 139.00 —_. $94.95 
Logical Devices (rs! Price 8900 —— $49.95 


=e i. 


>s 


16K RAM CARD For APPLE Il 

Expand your Apple || lo 64K. use as language card 
full one year warranty Why spend $175.00? 

10K RAM Card Lisi Prce 99.00 _ HIH 


£ CARD For APPLE—ALS 


Two computers in one. Z-80 and 6502. more Ihen 
douhies the power and potential ol your Apple, 
includes Z-80 CPU card, CP/M 22 and complete 
manual se) Pascal compatible One your warranty 


Z Card with CP/M 2.2 List Price 169.00 $139.05 
GRAPPLER PLUS—Orange Micro 


The Whmale paralie! printer graphics inierfacn card 
with many new features. now &l a new low price! 


Grappler Plus Lis! Price 175 00 L $119.95 
80 COLUMN CARD 


BO column x 24 line video card tor Appia It addressable 
261h slatus line, normal/mvgrse or high/low video 128 
ASCH characters, upper end lower case, 7 x 9 dol 
matrix with true. daescenders, CP/M, Pascal and 
Fortran compalibie. 40/60 column selecton from 
keybosrd. 2 year warranty Best 80 column card! 


Viewmax 60 List Prco 279.00 — §139.95 
Vislcalc/Easywriter Prebool List Phos 30,00 _ $24.95 


Hayes 


SMARTMODEM —Hayes 


Sophislicated direct-connecl auto- answar/Bulo/dial 
modem. IGuch lone or puke dining. RS232C interface 
programmabie - 

Smartmodem 1200 Lin Price 699.00... — — $475.00 
12008 for BM PC Liat Price 59900 —— $398.95 
Smartmodem 300 List Price 289 00 — - —. $188.00 


Hayes Cronograph Lis! Price 249.00 $199.55 
Micromodem t00 (is! Price 399.00  . $293.p5 
Micromadem tle List Price 299 00 $238.95 


1200 BAUD SMART CAT, 

Novatlon l 
10321? Sman Car and 103 Sman Cat, 1200 and 300 
baud, buih-in dishar, auio ce-dial if busy, auta answer/ 
disconnaci, direct connect, LED readoot displays 
mode analog/digital ioopback self tesis, usable with 
mulli-Nna phonas 

300 Baud 103 Smari Cal List Prge 249,00 $192.95 
1200 Baud 212/103 Smari Cal List Price 595.00 $449.95 


J-CAT MODEM-—Novation' 


1/5 the size of ordinary modems, Bell 103. manual ar, 
Bulo-answer autamalic answer/orginale, diraci 
connect, tiullt-in sell-test. two LEDs and Audio heeps 
provide status information 


Novalion + Cai List Price 149.00 


$114.95 


4901 West Rosecra 


ns Avenue, Hawtho 


rna, California 90250 
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COMPUTER 
PRODUCTS, 
Inc. 


ORDER TOLL FREE 


(800) 
038-8800 


(CALIFORNIA RESIDENTS) 


(800) 
848-8008 


TERMS: For shipping include 
$2.00 for UPS Ground or $3.00 
for UPS Blue Air. $10.00 mini- 
mum order. Bay Area and Los 
Angeles Counties add 612% 
Sales Tax, other California resi- 
dents add 6% Sales Tax. We re- 
serve the right to limit quantities 
and substitute manufacturer. 
Prices subject to change without 
notice. 


VISIT OUR RETAIL STORE 


2100 De La Cruz Blvd. 
Santa Clara, CA 95050 
(408) 988-0697 
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DAMEN ccwcuawde boc rhea sesaed pene a 
Z80-DMA obevedees tees e¥se etbtaesee os" MEME 
Z80-PIO PO nee Pee ea 
ZB0-8I0/0 Pé*&tgpdkéd4gtukettthbsttattsnakta* 15,85 
ZBb-81O 1 A*tnkskRhbkt&lNab5bekskbosbktasdbkà 15.85 
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ZAJA- E E E E a a 
Z80A-DMA janie. ais bie uleainain ava # solace au a oo l n 
2604-P10 "is now ewe be eeee et ee ame k hehe 4.90 
2804-S10/0 SFPSCCPR EAA ESE REPEPHFEGAAG EE 15.95 
Z80MSIOA vc*b9etwas*esauasrsrthbtó?4kéhabet 15.95 
2904-810/2 Phbv9*uvuentt6t»npeorouthbuy-ttstuern 15.95 
Z8B0A-SIQ'S 2718080742234 €906€9u97497e921648* 15.98 
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VOLTAGE REGULATORS 


DIP SWITCHES 
4 POSITION Y«*éómrmespobthbé£4srven?*ttesaspsiu 
5 POSI *"*6?-255s:zuthán$duARe05lAhódBspádeau 
6 POSITION "dt ebittibtike¢ betwen ea hc bah eeone 
7 POSITION eee PeR pane eh eee sone teenage yo He 
B POSITION s*^wrenbphfís4davansss5sdondsd4i! B4 


IC SOCKETS 
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M d: ZIF 
24 pin ZIF 
28 pin ZIF 


ZIF = TEXTOOL (Zero Insertion Force) 
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RESISTORS 


V WATT 5* CARBON FILM ALL STANDARD VALUES 
FROM 1 GHM TO 10 MEG OHM 


aua oa ae n EE re, ae ee oe 3.28 
i]. - PETEETTTTTETTETTTITTTESITLTIT 2.00 
1000 PC8......ueossesueusantpoosassen 15.00 


BULK DISKETTES 
51/4" DISKETTES 
ATHANA OR NASHUA 
ITI PP PER ICMPUI 
8800 "PCTTTTEITITITILIITZITILITUITITIII. 22.95 
DEM o vcbdubeas (740005 mAmssAs$n9523* GEO 
51/4" DISKETTES 
NO LABEL 
SINGLE SIDED DOUBLE DENSITY 
(WITH JACKETS AND HUB RING) 


Puck of Ten e00520434999221220459035920 E 19.95 
Pack of 100 weckotuttesttX4stoanyrsas es $149.00 


APPLE ACCESSORIES 


Bà Column Card. Rié»ektk 4qoefhtteihove VEDO 
Lil ——— a -! 
zo CM UEPRETEELT Lire 7 + hed x 38.95 
Power Supply .. ....elee eser n nona BOS 
AF PT". 9S 
Joy Stick [Apple tf)... 2 eee eee oes ero. 29.95 
Paddas Apple... ccc agente oy BS 
ZBO CM psunssnensunsannunasonasanspe 120.95 
SCAG Switch-A-Biel ..... cece eeerese eee 19.98 
Paddle Adappia ....eceraeaey devescosse S485 
Extend-A SIA... eee cessere ers, 195.95 
Disk Oriva ...,...su- ere sree serrate 224.05 
Controller Card detkasuaui4holnaàMd4d4das42 MÀ 49.85 


The Fllp Sort Plus™ 


The Flip Sort Piue™ adde new dimensions to 
storage. Dasigned with similar elegant lines as 
the original Flip Sari™, in a transparent 
smoked acrylic. The Flip Sort Plus™ has a stor- 
age capacity of ovar 100 diskettes and has all 
the culstanding features you have come Io BX- 
pect from the flip sort Family. 24.95 each 
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CALL TOLL FREE 


FOR LOWEST POSSIBLE 


Specials from your Largest Computer Dealer 


Quadram 


e Color Card for PC 
e Fully PC Compatible 


$219 


BMC Printer 


e BX-80 
* Epson MX80FT Compatible 
e Friction & Tractor Feed 
e Centronic Par. Interface 


$239 


Franklin 1200 OMS 


e 2 Disk Drives 
» Wordstar & Ace Calc & 
Mail merge 
e CPM & Apple Compatible 


$1699 


Sanyo 
MBC-550. PC Compatible 5 849 
MBC-555. 2 Drives, More Software 1249 


PC 64K, 1 Drive , 
PC 64K, 2 Drives 
XT Hard Disk Drive, 128K 


Tava 


We Will Beat All Competitors 
on this PC Compatible 


Apple 


WE Starter System 
CPU Only 


Franklin 
Ace 1000, G4K 
Ace 1200 OMS 


Sanyo PC (MBC 550) 


e IBM Compatible 
» 16 Bits, 8088 cpu 
e 128K Ram, Hi-Res. 
Capabilities 
e Centronic Printer Port 
« Detachable Keyboard 
e Free Software 
Much, Much More 


$849 


Apple IIE 
e Starter System 


$1326 


USI 


e 12" Amber 
e 20 MHZ Monitor 


$119 


Kaypro 
Kayproil $1495 
Kayproa 1695 
Kaypro 10 2495 
Compaq 
Portable (PC Compatible $2795 


| | pISKETTESHI-QUALITY — | 


gya” 

sgi Side DbI Density 517 
DbI Side ‘Db Densiry 22 

8 da 
Sgiside;Sgi Density $19 
DbiSide:Dbl Density 39/ box of 10 
All Diskettes come with 5 year warranty & 
Reinforced Hub. 100%. error free 


Head Cleaning Kits > 3 
544 Flip tubs (holds 70) 19 


We accept all P.O.’s from Universities 
CALL 800-847-1718 


We Offer More Than 


sue n 
^, Low Prices!!! 


ALS 


» Com 3.0 
+ 6 MH2 — Z80B 
« 64K Ram 


$269 


NEC 8023A 
Better than C.itoh 
e TOP Quality 
e Better Than a 8510AP 
e Full Graphics, Friction & 
Tractor Feed 


$339 


Diskettes for IBM PC 


e 5 year Guarantee 
« Dbi. Side/Dbl. Density 
e Reinforced Hub 


$22 
100 for $210 


VIDEO MONITORS | 


amdek 
Colar t + 
Calor ii + 
300G 17 Green 
300A, 12 Amber 
310A, Monochrome Amber 


BMC 
BMC 17 AUW 
BMC 12 EUN Hi-Res 
BMC 12 Amber 
BMC 9191 Color Composite 
Princton Graphics 
POS HX12, Hi-Res Color 
PGS SR-12, Hi-Res Color 
PLS MAX-12. Monochrome 
USI 
PIs, 12° Amber 
zenith 
ZVM 122, H)-Res Green 
ZVM 123. Hi-Res Amber 


800-847-1748 
PRICES IN THIS MAGAZINE ^ 


PRINTERS | | | 
Dot Matrix & Letter Quality APPLE ADD ON'S | APPLE DRIVES 


Micro Tek Micro Sci 


BMC Bam 16, 16K Memory . . 5 59 A-2 S 209 
BxX80 {Epson Compatible) 5 .§ 239 Seriat interface 99 controller 75 
Daisywriter Micro Soft Quentin Research 
2000 w/ 48K Buffer - $1099 16K Card $ 69 Applemate 5 209 
Dynax Premiuni Soft Card WE 379 Controtler 75 
MultiPlan 189 Rana System 
DX15, Letter Quall yf . S 469 Y S 
M. ds kd Pede ea — Soft CardiZB0) - 239 — 5 353 
NEC Micro Max Bir 399 
Viewmax&8Oo(BOcol , , $ 149 Elite niQuad Density) 433 
owe mcd l A pis | Viewmax BOE (For NE) 64K 139 Controller 85 
Okidata ALS super 5 
BAS Carvel... Bg CPM 3.0Carg 269 VOrWEOUEr " 
BAP INSTOCK... anis ie ud CORE — Kraft E ina - K 
ic 
New Series Okidata ena - i 
93P 115" Carriage! "oe Graphics Tablet 3 99 51/4" 
| See NEC for Better Products RF Modulator « 5 18 ' ' 
Fanw/Surge 39 TM100-1, 160K 5 179 
Epson TM 100-2, 320K 229 
RX-801120 cpsi . .. Cal m Apple — TM101-4 Quad i 279 
MX-S0FT(BOCps) — . DM rn a BS coc 
FX-80(160 cS) sfam: oy ae —— | COC 94Q0T S 729 
FX-100015" Carriage) NEN." s 
K : BM ADD ON'S 8' 
Star Micronics ! 0 Shugart 
Gemini 10% (120 — Tni ..5 299 Ast Research , 
Geminid5X .. .... ose 399 Six Pack + E vs * 279 | BOTRSgl/DbI S 369 
Powertype(Bcps, . . .. 479 Mega . 279 85 1R Dol; DDI ; 133 
Call For All AST Accessories Mitsubishi 
: | Quadram 2894 DD! /Dbl S 429 
PRINTER INTERFACES Quad Color Card $ 219 Qume 
. Quad Link 479 en - 
Orange Micro Quad Chrome Monitor - 469 8 
Grappler + ia qm coger ars a E E IBM Panasonic 
— CE No V 0 MEN r , 
CHAD PNET + nett | | Monochrome Adaptor . S 319 1/2 Height, 320K 5 209 
Microtek Monochrome Monitor 319 Tandon 
Tia ts y adici d Color Card . . 265 848-1 Slimline Sg! /Dbl S 299 
umping Marr aes ' Plantronics 848-2 Slimline DDI ODI 399 
Wizard Full Graphics interface 5 79 Um Display . 4 a3 Siemans 
Apple Par Card & Cable Paradise Systems POO "UNS, gt UN 3 139 
| Card & Cable 49 Multi Display Card 5 399 
IBMcoPrinter , . 20 MB 64K Memory S 54 DISK DRIVE CABINETS 
Kaypro to Printer , 45 - j t : 
P5252 Cables 19 PC Cable Dentronmcs Cavi 5 25 54" Cabinets 
Single Cap. w power supply S 59 
Tractor OMM ae. $ 59 Tandon Dual Cab. w power supply 85 
Serial interface ! 39 TM100-2 - 3 225 8" Cabinets 
Star or Epson Panasonic singieCab w/fan&powersupply S 209 
Serialinterface ,. a 119 1/2 Height, 320K $ 209 DualCab w/fan & power supply 259 


| Sales Desk 
Circle 61 on inquiry card. RETAIL STORE & (800) 847-1718 


Col i } : 1213) 643-5188 
D U ie r 1 1976 don ivi Outside California inside California 


Inglewood, CA 90304 Customer Service & Technical 


Components :——s enerne 
Visa Wire Transfer COD Call, Certified Mon.—Fri. 7 a.m. to 6 p.m. 


Check, PO 5 from quabhed ems, APO | 
accented Smmppimg Minimum S4 50 first Sat. & Sun. 10 a.m. to 5 p.m, 


a m 
T F i 
U n | i nm ited aa. dd This Ad Supersedes All Others 
Prices Subject co Change No Surcharge For Credit Cards 


California Digital 


Post Office Box 3097 B e Torrance, California 30503 


REE | SPECIAL SALE VT 


| : case supplied Shugart 410 
- | case supplied ug | 3 $ ! 
5 ! À with all diskettes "| | 
E || 
purchased from | j | | 
e - X = L h 
California Digital. ope pe Dn 
; FOO 150 4 Rum "da i = These vhs ie quw ctonwuM , dred pry wuy 
suu kp Iti ot the Shugart KHA AN uris aro PO and snepyaed «n factory 
DISKETTES Bhs #96. SG ya eed Does Lire! ng pera comnmectors t Pe AJ tee upon regu Your 
T ere 11% Vo eH pio eg em 


EX T =: srn m me a ce ume 

Tres Paca StS dA Or vet die ali laor ‘9 Qa mue UO et face 
FIVE INCH SINGLE SIDED DOUBLE DENSITY ier (1 199, pAn vecenty Purr ase tram beet 
Son Sox 


fot Puise Divrann of fu Molbrok Cuira ami | 
ins Each box 10 Bones 100 Boxes Vr apis hth cheers we Mingle sided 80 irsch TPt y DOUBLE $ 
Cant aut p fot uan e^ thn Aann Stes Mosiei J ard Mode 2 OF wy, onm SIDED 
CAL DIGITAL?! 19.95/18.50(416.50 | s 70 ma cei an 00 Wack seconde ee sut an ine TM HC Tre 


Gat 316 nas pe hegia anet finr bona y [hat &ame as IPo Tau TH I md Lui 
kasait T«A4/D aft [ovt Comet anii lala manua 
SCOTCH 2 TNR 26.50/24.50 21.75 Wr a Snp 31058 ain aod the Phát wal) tipvertt O mu ba Quriai round 
"— FARG UHE = ut Seb ina RN wad acing Tha dev a rmechuric 


Romo ha ae 
VERBATIM yap-sarte 26.50,25.25 23.50 Ln or produca Pari produci Ia mim 


Company ts à ahon afFenum 500 
MEMOREX E 26.50,22.25 18.75 — MEMORY Y.. Eight Inch Single Sided Orives 


uiti» 26,50|24.50 23.25 | [T6 ; : One Twu 

Veja simum de^ | SHUGART 801R 385 375 
DYSAN averse 35.00/33.00' 30.50 4 Jas vi SHUGART 810 Hall Height 385 375 
FIVE INCH DOUBLE SIDED DOUBLE DENSITY -+ SIEMENS FDD 100-8 160 169 


CAL DIGIT ALS 24.95 |22.75120.50 TANDON 848E-1 Hall Height 369 359 
Eight tnch Double Sided Drives 


SCOTCH MA. Ty io 39.95/37.95|31.25 SHUGART SAB51R 


(ERES wf SHUGART 860 Hal! Height 
VERBATIM REN san 39,95|]37.95|32.75 : QUME 842 "DUME TRACK b" 
MEMOREX E 35.00/31.25 26.25 | — TANDON 848E-2 Hall Height 


REMEX RFD-4000 


MAXELL Bit Met? 39,95 137.95 34.75 2 764 EPROM MITSUBISHI M2894-53 
MAXELL / 96 1" 45.00 43.00 41.25 MITSUBISHI M2896-63 Halt Hi, — 458 


DYSAN FEE 42.50140.50|35.50 $ Five Inch Single Sided Drives 
"ipe SHUGART SA400L 235 
DYSAN / 96 49.95|47.95|45.75 Em 9: SHUGART SA410 96TP1/80 Trk. — 129 


EIGHT INCH SINGLE SIDED SINGLE DENSITY STRANCUEMORY SHUGART SA200 *% Height 159 


SCOTCH ww 29.50/27.50/23.80 = leah neal 189 
MEMOREX we — 27.75 (26.60 22.25 | Five inch Double Sided Drives 
VERBATIM mss» 31.50|29.50 25.60 7 ef REMEX RFD480 IBM compatible 199 


Crain SHUGART SA450 
DYSAN ov&3«n 35.75132.7529.75 SHUGART SA455 Halt Height 259 


SEA PURLEY 
EIGHT INCH SINGLE SIDED DOUBLE DENSITY | — SHUGART SA465 Half Ht. 36TP! — 289 


50-2 Halt Heigh 215 
SCOTCH wma 37.75|35.15|29.15 FTU i Teoria ug. - Hl. - 429 


MEMOREX wax.  35,50|33.50/27.15 tt att TAN TANDDN 100-2 279 
VERBATIM vas.x000 35.25/|33.25128.75 we ^ TANDON 101-4 96TPI 60 Track 364 
DYSAN enwn 40.75 |38.75/32.25 m ay MITSUBISHI 4851 Hall Height — 259 


: à " MITSUBISHI 4853 ‘42 Hr. 967P} — 339 


EIGHT INCH DOUBLE SIDED DOUBLE DENSITY b m. gs R TEAC POES Haft Iadi - 
SCOTCH  wwnuvo 47.50)44.25'37.50 


Three Inch Disk Drives 
MEMOREX ew 39.25/36.75131.50 

SHUGART SA300 with diskette 229 
VERBATIM «s 41.75/37.50|32.25 CON NECTORS 
DYSAN ore 54.65149.75|40.50 p»- DHeSP Five Inch Winchester Hard Disk Drives 


d .75|40.45 SHUGART 612 13 M/Bytes 895 865 

MAXELL wir 52.50 9.45 Y p qfy | SHUGART706 6M/Byle, HallHt 785 775 
5 inan a S-100 Gold ero SHUGARTI712 13M/Byle, V;Ht. 895 665 

23 7? h | SEAGATE 506 6 M/Byte 465 445 
TANDON 503 19 M/Byte 895 875 


Upon request, all drives are supplied 
with power connectors and manual 


poate | TK. mare ves at Gaar of stop and OUS igen (b -— E 
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yarata Mea 1 ine howe ng POC Dra dé «n rector o TIE ay merger 
LÀ ocho "(AO Bip Hi ) Cre sOaofet are pape aeff asa.) d 
Honore! reat o Ad iren 
MonfOLP mount ton 8 Ni a “cmt = 
au “cee 
Shipping: First five pounds 53.00, each additional pound $.50 TOLL 'REE E Li IE 
Foreign orders: 10% shipping, excess will be retunded 800 42 4 a 
California residents add 64" salas tas, & COD's discouraged ; , T 1; 


Open eccounts extended to slate supported educational inatity- 


ons and companies with» song "Dun & Bradiree! rating TECHNICAL & CALIFORNIA 
| (213) 643-9001 
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WESTERN UNION 


35 EasyLink 


Califorrue Digital has recently contracted with the West- 
em Union Telegraph Company for the priviadga of offer- 
| ing subscnptions to Western Umon’s new EasyLmk dala 
communicalions network | 
Subscribers are able to Iransmit and receive domestic 
and inlernatronal communications from a network of over 
1 5 millon Worldwide Telex subscnbers EasyLink also 
allows access to other Western Union services that (il 
recently have been available only lo dedicated Telex 
installations. 
Send telegrams. Mallagrams and computer letters as 
easy as telephoning Westen Union's toll free access 
hne Your personal computer and modem become your 
link to the World. 
One time $35 00 installation fee includes EasyLink self 
leaching usar manual, Telex directary and your EasyLink 
ACCESS password 
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Anais tad 4 ur prr! bat P. FE rel [E li] Teena ijo Tq 1 em 
eun "um ne " OTe PO "Mm oo Aries S retta Ut. come "s 


APPLE 


— nm 
| 929 me } 
x _ = d | 


geL 
24-9100 Mid = |) am gr E009 | Appia ilie 63A computer ony APL- 7E goes 
e is prea | Appie Ue siambar hil monto" dai Boca cant ARLOESK — (85 
a + MOF F (do Cod Computer 77 on ie Cad CR. 2 
" i 771 ert. 

"eam pn See cae bag 4 Cant Computer 7708 sama tasi kn random ^ CCS 7 10H un 
"Lu Caw Compulgi 71144 12% PROM morus CCS-T114 E 
Cad 7 720A porangi ratata CCS 7720 Bg | 

9o 

ccs. aid 

ga 

E 

NECIOS Solicard weh CPM 2-80 MSESFICD 29 

r : 3 ob . 

^ THi 4 ios | Mountain Computer Ths Cloct MTN-TCAR 278 

a 2 a Mountan ADDA 18 ingaat. Bb MTN'ADOA 260 

| woo | Mounten Comodo ROM Plus win hayit aer MTN FIM 169 

199 06 ROM wrier'snceet oco! MTM. HONW — 129 

ee | Orange Micro. GRAPPLER parsieletetace OM6-G2 135 

D $28 | Sorento G contrer doute vin DD SAIZI 305 
£u On exces: cem | TEACS! Ash chive for Appie t TEA-Ag 209 | 

i : BUCAU M 0m Vista Vision 80 8D co omae cord fer stc Angie H wer A | 

- wit oma | Vela ah Corte dauie sav O^ | 

eC AAD GS 
SF ASCII 


— MODEMS KEYBOARD 


49 - 


DIRECT CONNECT 
359 
Bes pat evEG2UAD LB 
, i or ioii 
sany HVE de | 
MI MERLT. 
HYE MN PLI | 
gripe" utn PA a | fos paeen 
a K 
— phe 1 DAD ea Qvo 3000 of Tree | 
mre ee a! mm m D ASCH mage Mab qiios 
UUS GEM) jibag | Pichen nehm 6 i" ae fr hme Alb! Paid TRA, DARE AM | 
Hw decir! cans ni mi, 5-58 
UOS AP P dele Biss Ai etic n I | 
aera vals RAT “96 up etas tea 24 ae Aa (nq 
wy CAT phe pape a San scons ee tam Pes | 
eu tits ptian è$ ud hobprié aA aci eine t dr Ps Leyte 
oe aiam P pA 2m REDONE D hem mi Cord eee i 495 (it ae AECA oe oa | 


| 


Shipping: Firat live pounds $3.00, each additional pound 3.50 


Foreign orders; (0% shipping, excess will be refunded 


Calitornia residents add 6177» sales tax. @ COO's diacouraged 
Open accounts exiended to slate supported educational inatitu: 


ons and companies wih a strong "Dun A Bradalteeet rating 


Reiad lacalion: 15608 ingewood Avenue, Lrendale 20260 


Second Drive or Monitor 


IBM COMPATIBLE 


Sanyo Electronics has just released the jor 7 availed IBM/PC iook-3-like, the 
MBC-550 This t$ à complete mo thal inctudes 120K/oyte ol 
memory, & 5'«. 160K/byle disk drive upgradeable to 320K/Dyte drives. Also 


includes bolh color composite and RGB graphes mter(ace, low proide key- 
board, and parallel pnnier port Extensive software such as Sanyo Bac, disk 
uu" roms y pr L- Calcata: sprend shot & Easy 
ec! -DOS ts supped wr penes Moat progr 

writien flor ina IBM/PC wil operato on Ine MB " 
Along with all dus Cahlorva Digia) offers * nn your choice of either a 
second disk drive, or a high ution green or amber screan monitor, All al 
fa super iow phca of only $905 

me ane urn "mw qn 


HICE you biden cany The MBC Sab. 
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$-100 BOARDS 
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16 BIT MICROPROCESSORS STATIC MEMORY BOARDS 
edad NU SEU Wie j et €» Mtédedapar. CTS 
apa ; "bi œa We | Genta em !! bh 6o 75 uide. ABTA 
Qua! dee Peres: Gh Ex erp ORT dd — Xu n A, merces m 
Ani om [ 
SINGLE BOARD COMPUTERS fv gis Th, did acy Cob 1% 
masa inet Guia EE 1 Mna RY 
feto - sei. MM io m H A Cates NA redo ts eran ; 
Fee COR. eT EDCA ea iei d 
B BIT MICHOPROCESSORS INTERFACE BOARDS 
wd ea pt! Got yo T30 fü ota Put [r^ MEI a 
Ço item Ime WRAL U dim n b vea WE 
aiu. ^M) mih iat RERIT pat us 225 P I God unia i ei S ge gefta SBT nA " 
Sa etek” didi MN 
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FLOPPY DISK CONTROLLERS rerum |e rome Bone log 
-—— cm me re 1À Vesp ^^ GIN Mul 
cum m fU. ad C ed co IN («P Bar. iD SA 
Mera Pob ArAry 8 edt ` T + + ET "nio 
Lm | mca ai < I nog ol ma - Usar " 
[d] RED eu 
fane fire. «349 dé fan Sor 7 on SPECIAL FUNCTION BOARDS 
vore RAR (iai COo hi cu nd o1 - 00 Rays £ VOD ar? “Fi iet Mig 
eer "rie 2 [tX 
CPM OPERATING SYSTEM ect Jw warst het an LVR 
aruo a Ose pé Uaec wann Cost ei ae AM 
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ia -PES tam Ary INO au 
HARD ISK CONTRO ERS b etu Da wai Ate aa | 
- a asm | vt! eer ote — MA wy 21998 
[3x9 A! aep fU Noc At. te fie ds AN HPT A" 
s We ualet ‘peo | 
CI rins We wma ma | MAINFRAMES & MOTHER BOARDS | 
mpa AO IDO: ami. Mes WOL TOS! AUD | Pa Ma cam Dm (irae = $940 | 
ered Pm? ; Run QW $*9ax 
EPROM BOARDS | — a t Dre zaa 
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CP/M SOFTWARE 


AdaSoll CP/M ADA-445C 395 00 


D-Base !i ASH-015C 429 00 OGR-401C B5 DO 
Wordstar MPR-187C 309 00 CP/M 3.0 DGR-410C 243.00 
Malmerpe MPR-392C 169.00 DGR-387C 4500 
Spelistar MPR-429C 169 00 Pasce Plus — OGR-004C 429 00 
Mulbpian MSF-483C 18900 CP/M B6 DGH-185C 238 00 
Macro BO MSF-187C 138 00 MP/M ii 


DGR-208C 379 00 


Additional Software available for Apple, IBM/PC and 
Atari. Please ieiaphone for price and avallability. 


TOLL FREE ORDER LINE 
(800) 421-5041 
TECHNICAL & CALIFORNIA 
(213) 643-9001 
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UNDEATADLE SANYO 


QsANYO |StAr 


O COMPUTER - 


MANNESMANN 
TALLY 


CALSE EESE ESEE: 


| poser 


GEMINI 10X G 15X 
120 CPS DOT MATRIX PRINTER 


— lo BHTMOEMIEX Ancoumiznns) sano $289 | | 
12 80 x 24 18MHz MONITORS | bASTREENISA — 132 oitu [26 ths! $549 00 S419 Dot Motix Py far 
Fat Humber Gexcription — — Ust Price SALE PRICE f ansresemintk Sew hieriace to 10Xand 15x S 59 Letter Lakban Quality Dot ! m pb 1 4 
BRSYOGMADITCL tiach A Wivie Cosplay Seanno $149 BESTASERINTRAR wid prn atier Ior 10x ana 16s SITH new '03/'84 Engineering Salaction Guide 
BASTORIOOIZCE B A W wiaudo v» $165 DELTA 10 G 45 160 CPS BETALMTIMAL — 80 coumi100 cos (21 s] $589 


SSSTODIL L2CX Green PIT Deplay sano $149 | 829 
DREYODMOIIZEX Groom P3 wawo saw $165 DOT MATRIX PRINTERS WITH — 5 Ae ee n [^r 


BESTODREZ CK Amit Disptay sw $149 BETALMTNIEIBO Replacement Ribbon Ky MTIBOL 807.80 
BETTODREZ 12] Amber w/audic «500 SIGS — OK PRINT DUFFER — | Order interface Cablas zi Left 

19” RGD COLOR MONITORS w/AUDIO | somem mcameomi son BROS PIXY 3 PLOTTER 
———— mes 3495.00 Y 0-1 PRINTER CADLES | E n in 


WNMTMEBTMM High fing, HABO x U24D dots $725.00 o T. - 9-7 
BSPECIECPTECH Centronics Mole tt Male B' 824.05 

ENDE Ula High HEGO 2400585103500 STOO [| aapscssarrit? IBM PC- iù Canons Parait — $34 05 

Spin weghta oa ahova manias 12" 24 is wx 13" ak Jo Es ta | RBPGC2SIPSP — 65' 9 conduci stenided RS-232 8179.95 


( ompuPro The World's Largest Supplier 
of 5-100 Boards! 


CPU DOARDS pres 


MTALMIO? wpusld interiace (sh wi 60m) — 5699 
BSTALFIAE wicariy iniertace (sh wi. 16 b5) S789 


| 


PT E NM ES 


ZOO SINGLE 


Part Member Descripilon Us Prits BALE Fico 


LECHUZA Supe Six GMH? 126K Masi S025 00 SEAD. BF 
wi ADC PS) AS272 Senti Adapter 
BBADCSPRSLASI28 Supe Shwe GMH: (96K — 559500 3505.00 


Lisi Price SALE Price 


i fr BEIDEMESS SBC 300 4MHz ZBOACPUARIS 74100% BN. 
pall ee m" = ^ p = s me "s 88:0535092 — SBC-J00 GMH? ZOOB CPU ARTS d2500$ 608.00 ] panncsecis ^uperQuadibrS i dives — $750 00. $895.00 
jus : 8ES0535007 ZBO Sla» Svsiem ABT — $ 45000$ 39640 | saancsacis Super Quad dor B” dewes 575000 $895.00 
——— ~~ wBOAG - es m "EF ain 8830535088 —— EnpandoRAM IV 256K AST — $114500 $ 875.80 | ! PORT ADAPTERS 
MM " | l j | | ! ] 

——R- mee eed Jo HH INT EpaioRAM W 256K TMTE SOFTWARE G 1/0 T 

GSERTSISE? — CPU 8006/6087 CSC $1150.00 51085.00 f assopseoat  ExpanioAAM N09 256K S$ 825005 748,09 | BEADCPE! PS/Nel1 RS2J7 Sena Adapter $ 35.00 
SMMETMIDMO — CPU BOBS Ea ART 5.195008 39.9 | amisgsposg  PROM-100 winotware AAT S 265003 210.09 | BEADCCPIP Corrons Paraliel Port Adapter 35.00 
RNONTSIBMN — CPU BOES/GE CSC S 555005 497.07 | gessgypog; — RAM Disk 256K AAT S 87500$ 775.00 | MBABCCPMIT': — Advanced Dagnel CPIM* 22 150.00 
MEOBTSIDEB — 3/6MH; CPU-Z AST $ 325005 279.00 8535338001 ROM Disc TAAK ART £ 150008 319.00 | PRADCCPMOGO"; — Advanced Digia) CM Plug" 110) $350.00 
BECSTSISSO0  FEMH: CPU-Z CSC $ 42500 $ 347,87 8830138996 — 0-6 4-Port Async Ser ABT 3 50000$ 549.00 | BSADLTDOSAU' 4 — TurboDos" 1 2. or 4 Multum 550.00 

NMEBEIOMN VOB S-Port Asymc Sec AST $ 59500$ 589.00 || "Recace * with D ii speci Super Quad. & lor Supe Str 


t Remace T wing ford AA 3740 krma, 48 for 5's” 4B TP ormat ti 


DISK CONTROLLER DOARDS BB$0530MM — «OB 4 Koh Appt, B- Por] $ 79500 $ 809.08 Hep Led 


WAPUSITMCPB DISK (ARTI WCRI 22 — S670D0 $439.00 Serial VO 
| 
| 


When purchased with two E" disk drives: $450.00 | "539539005 — a Bae ey -506S 835004 799.00 51506/5A1000 
BEGSTSAQ!8 — DISM ( Floppy comroder {AST $49500. $425.00. | easaavexioias* wit’ untanked CEM 30 108300 $ 888.00 HARD DISK CONTROLLER 
dil 25——.— 9/155 | CAPONEN wi" untarked CPIM" 30 — 5108200 $ 883,00 ! 

wimanuals & BIDS E" 57D Dish ' 
GAPOEVEXIGIAT® w'a" barked CPIM* 30.— 51083008 888.00 


LL THEE T] CPrM-BG' fw CPU BASRA $242.00 
& CPu 8085/67 CPs 
wirmanuals MDS A” S/M Dich 


$0.00 
0.00 


BEADCHOLIDOIB — B^ Winchésler Cont S500 nn 
BBADCHOCINST, — insta! program for use wiih non ADC 
CPU board (Supala an B" GPA 
Otro 3t redo 
See Complete Specifications on Pages !4- 27 
pf our '81/'84 Engineering Salaction Guide 


ORPONVYSI9148" wð” banked CPIM" 30 — $108300 88.00 
SESONON — Vesalkopy N96 (ABT) — $ 400008 344.00 
BIPIEYITIGMAI* w/5*v' unbankad CAN 30 $ SBB008 424.00 
BSETSADES — DISK 2 B^ Nac Ask cono $P9$00 $725.00 | gyppavererar® with” unbaked COM 30 — $ $8600 $ 424.00 


mCP? 22 LAST Ae > i 
MEL CULNNEREHE E ECT ERE I ES- 


BRADCHDCIOIS — ST3D6 5'4” Wentherster Con! R "bin .00 
1 


iil 


| 


| 
i 


| | 


== coh hia ^ *CP/M- Plus™ (10 Conbigused iw the SBC-100 MM BOTHE mernahiona) Carp. | 
= à; | See Complete Specifications on Pages 12-25 ; 
i/ O BOARDS | Of Our '83/'84 Engineering Balection Guide MAX: 1 5-100 SLOT Kx 


1 MEGADYTE 


Tha MACROTECH. MAX & 5 255K tà V Megatys 5-100 EAS. 
dynas memory board That's nghi up i! Megane On a ange 
saiad sue S-(00 board Tha first 384 K i5 on the Hot eant inal pugs 
Wt your motfierbear] The omamo 64K + located on a uou " Digoy- 
tach rand Hyd albarda bn Mesi host The MAX forty is ideally pated t 
appiicaluns whee densily speed, and sollware Bex are essent 


Ses Page 18 Of Our New '53/'84 Engineering Saleciion 
Guida for Compiste Specifications 

Orduting Hivrmadier. The 256K and MAK veoma acide the hity 

sockeied Hos] car) This 512K and larger versns also mclode ibe Nuly 

socheled “piggy back ' card Lt Prisa SALE Price 

BERMALMAEPHE 256k Dynamic RAM (ARAN $1125 00 $1185.08 
Bee Spacilicalians on Pages 13-27 BOBMALHMACHA 354 Dynrame RAM (AAT) $t45700. $1205.05 

OF Our '83/'84 Enginesring Selection Guide BBNACMAGIZ 512K Dynamic RAM (AST SIBBOQU $9706.00 


BBOCTET5TMPE 2^5. State HAM E MP^M-BE 7 $7350.00 | GBRLCMAXFRIE MAX Wiwa Des Software supriz & fnm 


BESRBTSOD]0 System Supper ! Mu'thiluncbon $4500 $375.08 


æ 
VO (AT e i fy 
BAGBTESO10/2652) SS1 WAZI Malb Chop ART 564500 $670.00 N octagon 


B96BTEII0/583120 SS1 w/8232 Muih Chp AST $045.00 $670.04 : 

ee € ; | Boat spinan pum — DOARD LEVEL PRODUCT 
5732040 inter aes ettal 1 or i s "HAE : ^ 

BEMQCTCPUBIB Mif Fal SOC ART $ 69500 E 795.00 
ics Paralel | Parsial (ABT) BBOCTEUS7KDP AMAT tor CPU RT $ 389.00 
BRBCTCFMER — CP: 6" $ 158.00 
BBOCTCONCPMSE Coucoreni CPIM-BD* 5 1K. 
BBOCTMPMESB — "Piu-n6 5 495.00 
BBOCTNDC STAM Hand Dee Comal $ 59500 $ B25.00 | 
BBSCTWDSUAT9 192Mb Hard Dac Subsystem 52795500 $1905.00 
BABCTSZSATOUD 256% State RAM {AAT 51685000 51718.D0 
MECTE ZA 51:2* Dymus AAM (AAT) — 5145000 81343.00 


8/16 DIT MEMORY DOARDS 

6865152018 RAM IR 124Hz 37 Slat ABTS 55000 $ 485.00 
BBERTS?027! RAM 21 12 MHz 128A Site ATS 3550053 885.90 
BEEBTS7072 RAM 22 12M Hz 256K Stam A81$1750 00 $1548.80 
BBGBTS2012 M-Urve/H 512K RAM Disk A&T€1425 00 $1108.00 


 MAINFRAMES 


Desmi — 20 Sto! Desh Toy (AA $9240 $785.00 
BEREISZ50 — 20 Si) Rack Mount AST)  $97500 $855.00 


Far more Compara Speciic tions Vector 
us pages 2-33 of oar Naw Calaleg CL 


CRUCTEIBSCCPM wi/25G6K Stalk RAM & Concurfent CPIM RE $7390.09 m 6" wd [gis | 
i SBOCTSISOMPM w 517k Dyname AAM & MPIM-BG $7350.00 L1. Piu Memory Mapping Opticon $ 61.08 
Basulactered by Tecili Elvctresic Co. undae licaasa from CompuPro SEDCTRHIDECPI wis 12k RAM E $7250.00 | agseten CompaPra CP OMA ee 
BEVGTAROQ0GFE — interlacer ! 2- Senat (ASTI &2950n SZ18.00 CP B6 maia tardes te -n remate 
NENCTESOQEFIE (rderíacer2 Pa 1-Ser (AAT) $325 0. $238.09 Sea Complete Specifications on Page $ Ol Our | ————————————————— 
BEiCTHECORN ITE RAM 17 IK IMs SAS} 00 $388.08 New '83/'84 Engineering Seleotion Guide EBEALENTEÓS Hardware modiicalign ha $ the 


Stalic RAM {AST ComouPra CPU BORS/RÉ 


ST EE E rii a e i LALALLLLC IL SO VLAIÜQLTUZZZL)BOGOOLLUILLLULEO)ZAIIPEIZRILLL)LLL | 
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ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (818) 709-5444 — cire so 
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SVa” FLOPPY DISK DRIVES Dual 8" Disk Enclosures 


UNMi* MPI Full Heigh| S5 4BTFPI 45 Mej $200.00 Alt of thease nigged enclosures feature forced, fillerad as cooking, holly 

EBEP? MPi Fult Hey DS 48TPI (5 ths) $270.00 power supry. wilh (he beat produce cements monter in utma for 

osm)" MPI Full Height SS 96TPI (5 his] $275.00 coal. reliable Operation The rear panel: Ant gunchedt dor the appropriate 

Mar MPI Full Hisqtit OS S6TPI [5 ths) $400.00 dala cables 

sages MPI '>-Haght SS ABTPI (4 ns} $280.00 FDIOU2. Econanical design tor (wo standard size 8" Hoppers. Hines Md : 

BAM PISO MPI ';-Hiegnt O5 4BTPI [4 tbe) $300.00 m easy drive access Power suppy 3V4A -SVE BA, 24d JA 514" Hard Disk 
BETNDTNIGO! Tandan Full Hesght SS ABTPI $199.00 OTLOO?. Cabinel in two Ve height 8" drives orc! fill height & floppy c Micropoiis 264/25 8 Mb (12 lbs) 
BETNDTHIOSI Tandon Ful Hegri DS 4ETPI $249.00 Winchester. Inchides Shugart type AG power Cable BRECP!303 Micropotie 414/432 Mb i12 Ibs} 
BNTMOTRMIO!4 — Tangnn full Hesghi DS 9ETPI 5330.00 Part ember Description Ust Price SALE Price 


BARCPI 304 Mirtopalis 4087419 Mb [12 Ibs) 


Ec d PRATTLMPEN CTUNCS Qua Than deils ej ‘Secon Mie | oon Tandon 6 Mb (9 uj $ sn 
Wal Thin Line (12 
5% Disk Drive Cabinets BIOTLMPIKIT MPI: i gamh OTL actapter a me mm iH "^ - el : a 
BEJERIES Single Drwe Cabine 1% E) B 70.00 BRHICRLSQNIO4FME Stupari to Qume AC Cable 14" WARD DISK DRIVE CABINET 
BAJNAS Uual Drive Catinat (9 ibs) E 08.08 DUAL 51% D DIS LI 
IBIMR2CSC Dua! wiintertal Data Cable (9 tbi) $115.06 All of the necessary power for two TANDON TMSG0 seres pr aquvalent 


hard disk drives Just umagene, you can have 100Mbytes of siorage using 
[wo of the Micropolrs 54" Winchester disk dives aj (tes cabinet! Power 


Disk Drives 


| BEFÜBHIFDE2EZ wit SHUBOTR Ores 
BESHUSCHR Shpati Fett Hei 55 [18 Ib) 138,00 


BMPDNIFBEZQS w OMETRAKAA® Dres er peer pede ha 
y F [ wy QNM (42 ires ! un "wer canneclar Fan con 

"wn ome fod noes A P795) | AMPORIIFREDAE) w? SHUBSIR Drrves BBIMOSO02 Dual Hard Dish Enclosure 3306.08 
SRSIEFODI OCS Semien Ful Hugh SS (18 tsi $169.00 BRPOBIISIE w/2EDD1008 Dues a m rl Ha 

BBOMETIARRAZ hie Full Hegh D5 (18 ita] 52.00 ' wei AVE! 
BAIHTRIMAS38  Mulzubscti Ful Height OS (18 fos] 1315.00 Combinailons with IITLOD2 EMIT ES AND og 
BBNPMTS MPI Fill Height S5 (VI Ios 9340.00 | BEPRSIYWD! — «2 INDTMEAS! Dives 879.00 | pepomsasuns w? TM502 Deve $1609.00 
B6MPA?1 MPi Full Height OS (31 fos) $440.00 BSFOSHIITNEOZ — w/2 1NOTMBAA2 Dres 1039.00 BNPONIBINOS w2 TM503 Drives $2146.00 
MMPHID MPI Qual "Height SS 122 ils] $780.80 BAPOILUMPIOE wi? MPIEIM Dives 879.00 BAPDEIIOFNDS wr? MCP1402 Drives epe 
BBMPU?D MPI Dual *;-Heighl OS (22 Ihi $810.00 BSPOGIIMP w2 MPI42M Drives 1638.00 BAPOR) 303005 wi? MÉPI303 Dr $3798.00 
BEMFHIE MPI *5- Height 5S (9 ns) 1340.00 Dua io UPS Ragnlatans. drivas and cabinets wii) be shipped as Y. 81304 M05 = 2 MCP1304 ae 43H 00 
BBATTN MPL -mgh OS (9 ibs} $480.06 Pisa lacleds shipging fer nech diih drive amd cabinat, IER urs A istis n hl wil bs doni nescire = 
BUTNDTMBAR! — Toncon "s Haight 55 (9 15) $385.08 agunt, dim » » 


BETNOTNEULE? taats. Nan’? Jocget ta lectede shipging fer each Gish driva cabiavi. 


TALIA EN ENUTAHLLVOH CHRON CLA A EE HEH LH AN 


Tamon "e Height DS (9 ite) $413.00 


1200 BAUD MODEM SALE ieee 


Modems, cee "nn 


Us nca AUTO DIAL/ yn 
Dicere aoro asmin ponp Co t 


BEBLMO4RÓP 1200 Baud Smanmotem $9500 3514,05 
ER E E SOFTWAR ET Beacon? 200 Baud Smartmodem 527900 $229.00 


P —  BØNCHOJAP — Chronograph $24900 $190.00 
WFRRFHEETELA —À— dum = $5200% $319.00 — BRDCHOTOUP — AiicraModam 100 $309go00 $348.00 
QAPDRPASSTELS Password Modem w Cam 552500 $3749  «PRBCRCOOOP — Micro Mader II $379.00 $206.00 
muresh Sowat 5a" Apple BESEHITDON — IBM-PC" Modem card 1559300 2408.98 
EBPORADMALTELB Auh Chal 7124 Madam ene $8405.08 RIXON 
wi Commutation Sowa 8" C97 
BUPOBACUALTELS Auto Otal 212A Modem 67500 ASDO 1200 Baud Dirsct Cosnect w/10 Number Mamory 
wi Commureraiion software 58" Anis BEBIARZT2A — 1200 Baud Stand Alone um  SAOSDO f449 00 
BBNIARZ!2A —— 1200 Baud Stand Alone omt — $49500 $449.00 
boves sorts MEM " oF come SATEOD SATRIO OBMIZPCZIZA — 120018M PC" modemi2ibs| 549500 448.0 


BBAHPCCOMI — IM PC Modem Software 11 Ii) $ (00 
BBPOBAIIBM — 1AM Modem & Saftware Togelher (3 Ina) 8538.00 


9A" DOUBLE DENSITY DISKETTES 


Part Member Seren — "ncs Bün/ Price Par Hex of 10 
Reade 


BAAR BI 
BORELMN] LUN 
Seg GR 


@ HITAGH! DUAL 
TRACE SCOPES 


NOW WITH A 
9 YEAR WARRANTY!! 
NEW LOWER PRICES! 


FOR COMPLETE SPECIFICATIONS ON HITACHI! GSCILLE SCOPE B, SEE PAGES 82 å 83 


1 
ETT 40 | $HAM HAN 
18 Hort i 


Ai vem desks with econo at MDITOM MD2KD AMOZDDM are sm hub ng | 


8" DOUBLE DENSITY DISKETTES 


MNNIBITENIEM Sot l tme pan 
BMERRUTHEITME Hani 1 pan 4 


: u z = IN OUR '83/'8€ ENGINEERING SELECTION GUIDE 
40MHz with 6OMHz with 100MHz Delayed Sweep/ 
Delay Line Tri ger View Quad Trace 
BENT? List Price $995 00 we List Pree. 6195 00 BOWITYIOGOF List Pricer 5153500 
SALE PRICE: SALE PRICE: SALE PRICE: | 
"Aa 9749.00 $995.00 $1395.00 
COST A LOT (Shopng Wewn 17 Ni {Stepping Weght J) Isl Irap Wea 311 Isi 
"C : Phone Today and Get On O 
OF MONEY Priority interrupt Mailing List! Cirele 303 on inquiry card. 


gió Deering Ave, Chatsworth, CA A3887 
ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (618) 709-5111 


= Terms US VISA AT, DAC Chee Moe (riti 0 5 Fores Cy Ca cedens add 6:0» Saber Kaa MINIMUM PREPAID UO Include MINIMUM SHIP 
| | tenal (40 lis) ba $1285 00 FING A HANDLUNG vi £3 HI for bee hesi J Im plus 404 My reacts ackditinnal ges. Oesers aver 0 its seri (eoight cieri Just in eamm Miche poe phone number Prees 
——— € p Suber? ih crane witht mths We will dup Ges! (a mamiain prier through Fetiuary 1084. Many rpaantibies are umial Son. 6 rasnchecks no relunds or er- 
ON. BALE N OW FOR ON t ¥: $ 1 1 29. 00 eignet oF Sale recharge Cred cari cr des win he charnesd agpiusie ragi Save pices lie proud odes Only We are not sponse for Cupra ptr erus 


CIrvine:) (714) 660-1411 


=== PRIORITY - ELECTRONICS (e$ 
E l| 


TITRES 


RETAIL STORE PHONE NUMDERS: (Chotsworth:) (818) 709-5464 - 


MANILI 
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Digitalker* 


Panda "^hma Pries 
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= | ooo Ls Mm z= es) ait] appliances, clocks, sutomotive, telecommunice- 
t n w © WA ste bg | inier t$ Me iU Sis lions, language translations, etc. 
A5 " bed ab AA Dice d UU qw | tue) —— M uon (or 1 M The OT1050 ry à epar DIQITALKER kik encoded wilh 127 aaperaie 
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S32 BYTE February 1964 Circle 182 on Inquiry card. 


HOME COMPUTER ACCESSORIES 


VOICE SYNTHESIZER 
FOR APPLE AND COMMODORE 


KEYBOARDS — POWER SUPPLIES 


106-Key B-Hit Serial ASCII Keyboard 
> huma and cursor keypad + 10 user dofna- 
, bia keys + 7 LED hinclipn displays * 3ecurmy 
e E miley lack - N-hey rollover + Color while wih black 
sans = panel + Gocumentation Included > Weight Ge 
(tos 

KB139........ rFow own nor i 559.55 


Micro-Switch 106-Kay Keyboard 
8-Bit Serial ASCII 

-Humane and curecor keypad = B usar dotira- 
bie keys - Japanese/English characters *& 
LED lunction displays » Dàcumentatibn 
Incl « Fils DTE-22 enclogurn * Wt 31) ibg 


KB106S8D29-4.......... . $29.95 


SMK 103-Key Unancoded Keyboard 
Numeric and cursor keypad - GPST mechan- 


ical uresuitches - 40-pin header connection 
' Fils DTE-22 enciosute - Weight 1w Iba. 


KB93000..., — -— "*' 


itt JESZ0AP 


JESZ20CM 


Power/Mate Ca 
REGULATED ER SUPPLY 


Input. 105-125/210-250VÀC at 47-83 Hz * Output. SVOC © 10 
Amps BVOC @ 25 Amps ' Size: 479 L s Au 278"H + Waight 2 ibs. 


215 e—M«vM- mm $20.95 


tigcamamalen 
x mw x VAM 
APPLICATIONS —- : Set Warning s Tebcemmusicala. 
* Headicsg AM 


" =} ae. SS o hress 
AAN VERE EPTIEEGER odi E dim pum la 
ul e ques mec nen dium gem 


Power’ Mate tion 
BEGULATED ROWER SUPPLY 
"input 108-1257/210-250VAD al 87-03 Hg * Capt SV dg E ampar 
@5 amps + Sue: 5'w'L a AAW x ZH Weight 4 Iba. 


EMAS/GC. wesc cc aseo rro Sooo 


v Meso patos pl oi CO ei? med eo 
Pan Wa Daseripalan Prios 


JESZOCM — Fa Commodore 64 8 YIC-20 $114.05 
JESZDAP — Fer Appia K, Ihe, pad ia . 


Power-One 
REGULATED POWER SUPPLY 


- iepuli 106-125 MAC, 47-440 Ha.» Oulput: +50 8 12 amp: »12V B 
D niihi 17 amp: Stee: 4420 64 PW ug. T5" H ^ Weight 


DBB-105W.,.......-.»c2acasox oa renee s 959,95 

sa La Lad w-- " SAMP, THVUC yr 1 5 AMP SWITCHING 
I] 16-454 [d Mh 

sa T NM Dra ere: o we Maya EE at mu tn l^ pog e tre 


Pari Mo PÈ PESAVE . $38.88 aach 
POWER SUPPLY 4-Channel Ewtiching - Appie Compaise 


wep weds. ree) ACTH PES en] Pec tam m In. 
MEAE (Ae D TETAN, A Y. OE e MA, LA 


JE664 EPROM PROGRAMMER 
BK to 84K EPROMS — 24 & 26 Pin Packages 
Desine Iain ~ rcr: p Mitiani Sire fur Oporaine 


-Propa nc) cauaa EPPA ' Cocas to neooar!) animi EPRICDRAS Es QIN Oppo Hel pu Lant rei prelim BHA feet 
Emulama PRON p oc EPRICHUR - ASG Computes trivia tap adag ard mot HE TELET s 1407. a "PR We n» LE. — 
s Lost Cai fo RAM ep irid- DaPqu dada cA Parl Na. —, 


priests 

Dy kibyboant : Loma Fili tron des CPO» Cortes qu CPP Ir Coreg 
din - Capra EPPONS + osque bi 1150A, BORE s ham VO 
prese onen 'Encitaure Coler-conrsinale laghi ban pais sui 
cie] «^it Cee métro Ii - Sapa SL s Bh Ta I8 gi 
$h Ha 

Pur ELH HUM Fears Fac. irs php er vont BUD cen: EPCURA Bm IR, pa 
ai e any carp Data ian bb excu ee Par Riot g nien Bt DPA rg 
imp. 114200 4 OO a RCM JT be An p Eco acre qi ma rf AES EXEC 
Kad ij) ^ e om oru ced. Dow dE P, may Bo acepta bg pe DOR 
RES Pub aptas Ext eaput d.a pulpita ech 4 UNE I bug TO 


Eu" and a" Diskeites 


REED + bey Saut belt De ey omm mpm M 
PA e Carpy Beati Deed Euer LI 


ULTRA MAGHETICS — 55* 


^y co. pum eee mtr Pong emi enm Tt et 


Ny DER em eee mo ma Ds i z mm 

yao ATEM dae eoa vm sum IT à wn 

to CUNIT bo NT d. => o n 

PO Cuorgo 3m DATE arjoa um (éd vert o UWNM woh ed « (xtd Vi bu ite a 28 
Cs re ary cab hb 60) clit aes à Cheriton Ga] geh Ure EBA » " z š 

Parae prain ume SMA aD Mtr m e ah AR (ESKER — S'a * DISKETTES 

acy PA Lom Ree re Le o de A ee $ mu 

JEGET À cram pope... 2.0. 2 3995.00 a LLA BM bec owe wo hy ee 3 un yt 

A d, arare] ri Jt ER, Megara) bay *. CET ee Bac ore ed, Bong ed Lee " LI] 

MH ————— Ó—Pá— P ecu à. BRS hei eomm nnd emg tee = ae 

urnas eoma 9 e AY iti Taper B rupes. Pe tis | ee CN nu acu UR ET a E com a 34318 

V sapit TPE Iis 6p Gd Ween he rd A epee a etae gusce i AA. pd » ài eid) ie ay tus CIBC o8 Mart i e rl D 

Qr cr. ne 0 oa Ig ACC? Tar (ERI C. a GUI MA n m Cy Cg: 07 £o —— um x an 

AEn] yet 6000 Ree 039 eed Ex poy adim ut. Vasco I pup up a Ba uu — i 

PON A LASTED CAE A EA E OF SORTA WETTEN vi AER, POH te PMR teat Bend dri orth ted eee > the ee Ey ew ee sees i fee Geet Deer, er 


Se hw 


Tr TRS-00" PODELI LEVEL b COMPUTER WEL ALBO BE INTEND. 
JEG64-ARS Gwe ? ei "M. Te . 4 51195.00 


Aamin & Tamed promi Jy! 
m Diskette Envelo 
EPROM au OLAS - ERE AME HIE Prnt Mese d a i Tepme Nes et Parchn 7 +4 


[oe] m herum «x3 fy ab Pai CRAT dal coe feng Deco E Pu DON aem 
pacta 


elgg p lek me pe em ee pak ee tog et 


un Ey OM ree eR d ol ede irs Te Web eae? 
dia V pu MEisQUt MO stg. sS * Eres abe d t 4d 
am m m UD MPÁQnI-MES GC Wan $C En wartpas [t der Hoti 
Meas Io Vine h’ Cno Wit Led 


Lid 
[IS] 


UM 
Pa ae ^ 


[rM CITTA 189 1r 1T dl 


Vinyl Pages 


Fe $ [nag Bien 


ur 


“E11 
"EL LU. 


tt 


EE m ind Fron ie wire 
[I per = Sete iud Neng | RD: 7 ncemt A's Sy Pans 1D ic» 3? 48 
them) Deewana ^ Miser bn | rpant.? + Pucsnt 5» Weve! Pap "É ka 102. "S 


head i poceni &^ rm: Page 10 fer &T dnd 


ii cy eee ing 
44 age "Der 


ar P mmy q Mabi 


L8 S E 
EE Esos Bia i upora Pire 


PODA} Piai LIE O° 


Mihi PAR 
* Ob H Sia) disbisies * lre Hal WaN 
amamma * [pnto cm»? cart Oa E h o 
QAO a Uu 
Do" — een tas 
MP Shows (10S s OAs Ti 9A mage 


510.00 Minimum Order — U.S. Funda Only Spec ya mam = 
m ap 111 Add 6v; 4 Sales Tax Send $1.00 


our 
, pius $1.50 Insurance FREE 1084 UAM o r5 TALOG 
ir iakeat « Aami a un i —— Sand LSE fot for Monthy Sales Flyer! Prices subject to Change 


i JE750 Chock Kit is a yorsable 12-hour digital clock - Mau Cede Bape Crs Waele uke 


MEE bhona Doe B'Üuasultet £354 aren 


ely (enable the alarm io acbyale 24 hows lar. Tha kit 
icles si documentation, components, case sited well 
tanstormer, Site Bl x da W i «D 


JE7S0 Alarm Clock Kit.,....... $20.85 


1355 SHOREWAY ROAD, BELMONT, CA B4002 
gua PHONE ORDERS WELCOME — (415) 582-8097? Telex: 176043 


Circle 182 on Inquiry card. 


DISK DRIVES AND CABLE 
PANASONIC JA551-2 


Sh” DRIVE 


Shugart SA 455 Equivalent 


» Tagiem Coils feraf | LÈT - AC wots: brw Pac io irme - ZR | 


= 


Iorrhatipd: » Oi wari posta ea 

Im lut werd D'XERKCE ee 
ded hirri Den api and 

aan 3540€ @ S uni «12V PX FA Sige AT Wi T Ba RTE C VA 

JABS Lecce tenens oa ERR 


TEAC FDS5A 
Singie-Gided Halt-Hatght 5%” Drive 


— So me AO ipaka : fona brach te beck ^ 

purses -Drusa OC draonien matar - 380 Bytes tor. 

ee La emg! y ani and labor 

Double wert giazw wi fiu b» FLOPPY DEIN. ORAVE Becants 

the TE; ee a oe ee 4 
redu 


iive nni) yrs qim pia 
a Lal 
manuel fecurat RN- A ASA aec tiG f DA ane INTE a 


hase toe Tor tac Copy dies 
levee LEER. 


FOSSA. ee ee ee ee Mene 8249 95 
MEM Ec C ——— ————MáÍ— 


SHUGART 54455 


Doubh-Sided Hali-Halpht 54° Drive 


E asd He 
Lmg Mud PROS papa naar arae aay 
Grd By" AR eo VA USES ig p arto nhu Un Kor s eecia 


dogkip MEADOR, bera, Ue Padus 
amd +t VE 6 TAA fire EGW ad "H» B7 wr 335 
BA455. Lo oos WüteovhbukobPÜlnokbut wee 


UV.EPROM Eraser 


diMémce of ome hoch. phoi coreduciime lop Heer gliminajqa nipike 
Imilld-ap. Buttén aalgty bocs bo grusdmt UN exposer, Compal — ant 


a Chipa — 51 Mius | e, ™ 


Erasan 2704, TTiB, 2717. $7063, 2518, 2512, 954A Eram ug 5o B cun 
wie 51 mingdae 1) chap sn E" mincing) Malena canalan] ex Powe 


O.00° « 170" » 200", Compie wilh haking hey for 6 chit, 


DE-4 wv.crrom Eraser . 
UVS-T1EL Replacement Bulb 


ee. Tenmtdgt tube. 
dent 


Aactonmi IBM Din 
race 505802 +» HYOC 
Phi, nias Pings Abova 
<n 


i 4 A 4 4 
Tee Je C j 
| — nd 
Tes FDDIDO- 07 Dik Deu ae 
ot dobis dens Va tein Mere 


va” APPLE™ 
COMPATIBLE 
DISK DRIVE 


aingie Bewily: A 
The DOMOS te 8 poe A og: Welten iiag 


Heia |, or 


uir DOSE 


OO Se ^ri anb cbe e ed 


ESS WL dR aig ne i ‘ee ine 


5%" DRIVES USE MPIH ASSEMBLIES 


FDD100-8 ..$169.95 ea. 


B* DRIVES USE bO-PIN ASSEMBLIES 
*S = SOCKET CONNECTOR 
"C = CARO-EDGE CONNECTOR 


SINGLE DAIVE CABLE 


5W" M S366 785 7425 

5%" HM 8806 595 639 

A" M S5XXC 1005 995 

a W Sman 1249 10.95 
DUAL DRIVE CABLES 


Q $34380-18C 1238 14340 


Eny’ P S3400?4C — 1A2U 1288 
B O S9UJ3ECASC — 1549 14.49 


P $5060C24C — 1895 16.05 


Kita include: Connector shells, connector 


pine, and power cables. 
Power Cabie Kil Jor b'^ " Drive Price 
$2 


Part No. PCK-5 


Power Cable Kii tor Full-Sized 8^ Drive 
.$3.85 


Part No. PCK-8 
Part No. PCK-Q 


Pawar Catia Kit for Sani Fult-Sized 4° Driva 
95 


" wy wm"' v» uw mpm" 


BYTE february 1984 


ende rare c 
*5VDC € TA 
5254.95 


379.95 


» -$18.95 


Pari No. ADO-314 $185.95 


87 LATER DISK DRIVE 
-— 


Capachy 
e industry Slanderd 


eiry ew ra iae d 


533 


A. APPLE" COMPATIBLE appi conu 


DISK 
CONTROLLER 
95 
only 9 |. 
Appa 
Apple Printer Interface | oa so rous o> Maat 
IBM PC COMBO CARD | 222" =o LU MEL OE E 
d. n wihpple in Epton Coble BO Cau Taxi Card YES 00 
MEMORY PLUS AT LOW PRICES! | "5775 9* ums] a- | Se ee 
AE Hea yr i MOAR A P 7 > | Apple lle Compatible 
ow! "Multicard" expandable CORE Eno Fad z | 80 Columa 95 
from 64-256K with "8 = = | card wosk 399 
(1) PARALLEL (1) SERIAL |zssmem eee m APPLE COOLING FAN 
(1) CLOCK/CALENDAR ui sau treme Cao » wh 
te in a2 urge 
COEX 84 spc wines 22909 [noo mom Suppression 
COEX 256 SPC with 256K $399" sone 3 - 349? 
PH O65 GIH wit hiachene 7 rie] 
a z| APPLE COMPATIBLE 
$-10064K-«.-RAMCARD|E———-- — | POWER SUPPLY 
Unbelievable US wanaapa Cad = a, 3 
one |I a g ONE EE 
9:299" ae 000m murmur CCS "H2 
Perv S76 SER T2 
PC Mester” 110 +05 465 Rs.) wm Bufor 63 88 25.00 
Ansambled and Tested v"PC Extameter” jup e 1010) i" p- Y dita 4ut00 uae 
e ACP has sold 1000 ol these IEEE libia | S. cc tes nf DR) m ———— 2 Sal Sich 
low-priced, high-reliablliy 64K Static RAM Cards messes o | APPLE COMPATIBLE | z=. 


e Single 5-Volt operation. 


i 
: 
i 
i 


EE STICK 
only 31 5" 


Vista Computer Company | eot 
VISTA V1200 


8.2 Carriage Drive w/Gontrolter 
Apple or IBM Compatibile 


ox $0995 
VISTA “SOLO” 
Apple liile 


Compatible 
| Disk Drive 


Timely compatible lo Apple Drives. 


Only `] 99% 


Controller. ....... $49.95 
Just plug in and run. 


Apple ti 16K 


"FHLDHIERMEL 


Ofer Lindl Packsy Warranty MG Days 


Shaped nmaa ty mun Sip! OEM Ca sanitas 


azzudgeusag 


Wen Base ard Dos Taie 


- 


APPLE Il" COMPATIBLE 


R 
Thin ME ceu RAM CARD 
. PS cr Cauaderworme ia Compatible wilh 
Line vno s) T |280 Softcard'" . PASCAL CP 
D s Keybreeo Ext Cab {3-9 ) x Ful 1 yaer Vara ty Tap Queiily by COEX 
FIVE w& Fre Lamon Sage Prac 4 | NEW LOW s49“ 
" co ma frange (aah EMF tz | ACP PRICE EIL 
249 INTEL MBA à i | Aino tram COEX, NEW EPSON | [Tee | F 
TANDON 100-2 tet Move b om ‘s pp a ——À 2 zn 
PC Compatible « Double Sided VISTA A800 ra hana |b Sawai 
$989" 8" Disk Controller | 4eqeat — am e nx 
$209*5 Gage Winton oe Tog Emo 
TOSHIBA | for Apple E NN — 
Half-High T MAS T ee 7» Ene Bona 
PC Compatible « Double Sided pen PER VISTA "DISK TER" | i^ m arena 


IBM Compatible 


Treat roten! =, 45 
PC Software | 4C iacens 7% 
, ^ Appu” Appia Trademark ci 
fit atmoden 12908 aaa E E, 8^ and 31 ggss Spm E ioga Reaper 
"mnm 1 ER. enpa i co (rigid BARES 
Suenos t EM Cabia v1200 Compatible. , 


TOU FREE 
TANDON $44-¢ Talla, .. $479.06 — SHUGART ADIA..... = Mail Order: P.D. Bon 17329 Irvine. CA 32713 Mom ^ meets Vy prucemiew] Vrka* Dean] Lames ws 


Ed Ratar: 13108 E. Ediager. Sania dna, CA 92705 EEr Emme 
+s ed eeeapagiwne D" pe SHUGART LIT] Jhi&liw& hes ag 479.80 800-854-8230 > m w "me 
SHUGAAT SAABU.: ,...... — 218.00 | (7141 595-8913 Tiger quus D UG aoe Mais Igi 


MS. ...... e f SEAGATE STSO6 (GMB Wii}... $99.00 TWH 542 W. Yrendle. Son Jase, CA 95131 


910-595-1565 (408) 945-7010 
"s dics Circia 13 on inquiry card, 


JAY — AVAILABLE NOW! 
JE 


TTE oysa sw; 88 s0 
DYSAN | oh gs 90 


PRODUCTS 


Serving Computer Professionals Since 1976 


HARDWARE SOFTWARE 


dBASE Il 
$3999» 
Condor 
5389"? 
SuperCalc 
$9900 
SuperCalc 2 
$179” 
Multiplan 
$189” 
Wordstar 
a (up D t0 UO) m 329909 
Lotus 1-2-3 
Call! 
T. K. Solver! 
Call! 


EG 


Context MBA 
Call! 


Computer 
Inovations 
C86C Compiler 


$3699 
Bor Six pods) O qe Copy Il Plus 
iram op $3209 
r Visiword 


32 89° 


8BSaneze ftir? 


LE OE E E EEEE SEEE) 


Plus More Great 
Software Values 
in Our 


Flight Simulator | 
45> 


Digital Research 
Q0 


if inde Thinking IBM PC", 
READ THIS! 


^ NENNEN 
[. ipsu e: 


MULTI CARD Il Plus 


(The optimum PC Expansion Card) 


* OK to 384K RAM 

* ASYNC Serial Port 

* Clock/Calendar wnicad Backup 
* Parallel Printer Port 

* Joy Stick/Game Port 

* RAMDisk Software 

* Spooler Software 


64K ..*229? 
384K ..*499" 


Zero “K” Version Available Only $199.00 
PLUS! . . .with Purchase of either 
Memory card above 


| SUPERCALC™........ only $89.00 (195.00 value) 


Disk Emulator ............. FREE 


| Print Spooler.............. 


ACP PC *FEATURE OF THE MONTH" 


1. DISKMASTER " . Disk Controller lor IBM PC or XT adds both 5%" and B' 


mu MÀ ue t og e Es ur WS List ACP 
$1809 


the Amiyn 6.2 Mb Cartridge e ament" $299 
2. VISTA 1200 with DISKMASTER" , ee 


3. M&A SUPARA EXTENDER 
Supply and Fan. Your price! only $439.00. en NEMO PPAR 


TANDON 100-2 


PC Compatible » Double Sided | 


$0899 
TOSHIBA » High 


~ ave >. $98 
p inb 9-0 heen imum Coin 


rT ESGL 3J3Y4 HYHNOA YOJ aAN3S 


PC Compatible - Double Sided 


$2490% 


1983 Catalog! 
Send For 
| Your Copy NOW. 


JË Mi gs 


TOLL FREE 


"amples — ate BOD - 854- 8230 


M" ed peat LI ^ MAIL ORDER: P.O. Bex 17329 Irvine, CA 97713 


na 542 W, Trimble, fan Jose, Ch 95131 
(408) 946-701 910- 595- 1565 


GAK E 4 P.S.C. $229.00 


2KX8 STATIC 
200 NS 


$595 TMM2016 8415 


EPROMS 


256 x B (Tusa) 
3024 x È {450n4) 
'*024 kB. (4A50ns) (5v) 
2048 RE 4SÜns) (5v) 
2048 Ek RN  (350Uns) (5v) 
PMG kB (450na) (5v) 
$046 c8 (4SO0ns) 
4096 «8  (450na) (5) 
4096 e 8 (A50ns) (5v) 
4006 %8 (250ns) (5v) 
4096 kO (200ns) (5v) 
4096 kB. |dSÜna) (5v) (Z1vPGM) 
4096 Ka {250na) (5v) (21vPOM 
409628  (300ns) (av) (231;/PGM 
B192 8B (450na) (5v) 
B192 8  (35Dns) [5v] 
2764.200 819258  j200nas) (Sv) 
TMS2564 R*32«8 j[450na) (5v) 
MCMB58764 8192 UH (450ns) (3v) (24 pin) 
MCMBB8758 81923 8  (35D0na] (5v) (24 pnkpwr dn.) 42.55 
27128 18384 £ 8. (300na) 15v) 29.85 


Single $ Voli Suppty IPGM Program m 2) Volis 


EPROM ERASERS 
f SPECTRONICS 
CORPORATION 


Intenalily 
(uWiCm*) 


41 64 64K DYNAMIC 
| 200 NS 


STATIC RAMS 


1255 x 4 [Eorum 
258 u 4 (450na) (cmos) 
1024 3 1 (450na} 
1024 4 1 (450ns} (LP) 
1024 x 1 (250n3) (LP) 
256 x 4 (450n3)} 
458 x 4 (450ns) 
1024 s 4 (450ns) 
3024 a 4 (250ns) 
1024 » 4 (450n») (LP 
1024 x 4 (300na) (LP 
1024 x 4 |200ns) (LP! 
1024 x 4 (8550ns) (cemas) 
#048 z d (250ns) (cmoa) 
4096 x 1 (55ns) 
4098 x 1 (450ns) 
4098 x 1 (300ns} 
4096 v 1 (200ns} 
7024 x 8. (250ns) 
2048 3 8 (200ns) 
2048 1 8 (150na) 
2040 x B (100ns) 
2046 r E (200nsg) (amos 
2048 x B (150ns) [empa 
2048 x 8 (120n1) (cmos 3v 
2048 2 5 (00m) cmos ^r 
2048 x B (150nà) cmos 
2048 4 @ (120ns) (cmos (LPT 
Z-6112 4006 k A (300ns) (Qsial 
HM62£84 B182 x B (150ni) (emos 


LP > Low Power Qstal + Qoasi-5iatic 


DYNAMIC RAMS 


CR YSTALS 


2101 

$101 

2102-1 
2102L-4 
2102L-2 

4111 

2112 

2114 

2114-25 
2314L-4 
2714L-3 
2114L-2 
TC5514 
TCS514 

2147 
TMS4044-4 
TMS4044-J 
TMS54044-2 
MK4118 
TMM2018-200 
TMM2016-150 
TMM015-100 
HM6116-4 
HME116-3 
HMB1T15-7 
HM&116LP-4 
HME116LP-3 
HM8116LP-2 


1702 
2708 
2750 
2716 
2716-1 
TMS2516 
TMS2716 
TM52512 
2732 
2732-250 
2732-200 
2732A-4 
27124 
2132A-2 
2754 
2754-250 


AY65-13013 
A 11-1015 


YMS4027 
UPD411 
MM528ü0 
MK4108 
MM5298 
4116-300 
4118-250 
4115-200 
4118-150 
4115-120 
2118 

MK 4322 
41B4-200 
4184-150 
MCM5S65 


TM541B4-15 


4096 x 1 
4094 n 1 
4096 a 1 
8192 x 1 
81982 x 1 
18384 & 1 
16384 « 1 
185384 51 
16344 x 1 
16384 x 1 i 
185334 x 1 (150na) (be) 
3276821 (z00na 
65536 k 1 [200ns) (Sv) 
6553541 (18üns) (5) 
65516 x 1 Had Sy 
6563621 [150ns) (5v 


SY * single 5 voll supply 


- 

pe, mhpOEmEN 
"ITI E. 
haart tte 


Ta 
us QA 
in c 


8800 > IMHZ 


10,95 
22,45 
29.95 
79.85 


PE-14 
PE-t4T 
PE-24T 
PL-265T 
PR-125T 
Ph-320T 


"mer Cni 


8,000 
8,000 
8,600 
3,600 
37,000 
17,000 


« Computer managed inventory 
— virtually no back orders! 

+ Very competitive prices! 

+ Friendly stati! 

» Fast service — most orders 
‘shipped within 24 hours! 


CONTROLLERS 
6845 

68B45 

HO4B5055SP 

BBAT 

MC 1472 

58047 


ZBO.DART 
Z80-DMA 
Z80-PIO 
£80-SÍO/0 
Z80-8i0/1 
Z80-810/2 
z80-81Q/9 


4.0 Mhz 
ZB0A-CPU 
Z80A-CTC 
Z80A-DART 
280A-DMA 
ZMOA-PIO 
Z40A-510/0 
Zaoa- Sio 
ZMA-GIO/2 
ZS0Á-510/9 


IN59250 ! 
GENERATORS 
BIT-RATE 

MC14411 

BR 1941 
4702 
COMSO1S 
COMIS 
MMS207 


MC34830 
T1C90 
85H80 
2513-001 UP 


MM58157 
MM58174 


6 95 
6.95 


19.95 


19.95 
5.05 


JDR Microdevices 


1224 S. Bascom Avenue, San Jose, CA 95128 


536 BYTE February 1984 


12.95 
19.95 
39.95 


8275 

7220 
CRT5027 
CRT5037 
TMS$91BA 
DP8350 


Lei KEYBOARD 
CHIPS 
AV5-2376 11.95 
AYS-3800 11.95 
AY5-36DU PRO 11.95 


VISIT OUR RETAIL STORE 
HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3 
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS: Minimum order $10. For shipping and handling include 
82.50 (or UPS Ground and $3.50 lar LIPS AH Order over T (b. and 
foreign orders may requie additional shipping charges — pispa 
contac! our &nles depnaniment for the amount CA residents mal 
inchude 6% sabes jar, Bay Arsa and LA reaidenta include B's. Price 
aubisel da change wilhaul melics We gre nol respomsibis for 
Irgcogrephical errora. We feaerve Tha rigni ia limil quaniilisa and to 
aubralikule manmulaclurgkr Ali moschangins subject To prior sale 


800-538-5000 * 800-662-6279 (CA) 
(408) 995-5430 * Telex 171-110 
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21 14 450 NS 8/5995 


74LS00 


2114 250 NS 8/$1095 


VOLTAGE 


74L 500 
74L 501 
74,802 
74LS03 
74,804 
TAL SOS 
TAL SON 
TALEOS 
7T4ALB16 
74L.81T 
TAL812 
74L$13 
T4L834 
7TALS15 
T4LS?20 
TÁLS21 
74,822 
T4528 
74,827 
74L528 
TALSSÜ 
74L822 
TAL 
74L537 
74L438 
74L545 
74L942 
741,347 
pre. tT | 
T4949 
TÀLS51 
741,854 
TALBSS 
74L3453 
7T4ÀL $73 
74,974 
7T4L$87$ 
74,876 
7AUSTS 
TA,S483 
TALS05 
74.546 
TAL E90 
TALES 
74L602 
74aL 593 
74L595 
TAL S96 
74,8107 
T4L. 5108 
74.8112 
74,8113 
7418114 
74L$122 
74.5123 
74,8124 
74L8126 
74,5128 
74L6132 
T4L3133 
7AL5135 
7T4LE137 
74,8124 
7T4L$13$ 
7TALB5145 
T4L8147 
TAL S148 
74,8151 
74LS153 
74L8154 
7TALS 15$ 
74L5158 
74LB187 
74,8154 
TALE1B6 
1AL9 181 
74,5162 
TALS153 
74LS164 
74.5165 
74,519 
74.5184 
74.8168 
T4LS170 
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E 
35 
2B 
M 
1s 
T 
Ti 
Ab 
» 
» 


LEIIPEELT 


TAL8172 
TALS174 
7T4L$S175 
TALSTMM 
TALSTEO 
74L 8190 
74L.5191 
TALS192 
T4L8193 
T4LS194 
T4LB195 
TaLS198 
T4L 3197 
FaLSa2t 
TALS24U 
741 $241 
TALS242 
TALS3243 
TALS244 
TAL&8245 
TALB247 
TAL8248 
74L5249 
TALS251 
74L8253 
T4L.E257 
74L$358 
7418259 
T&L 8286 
7ALS285 
T*4LS273 
7415275 
T4L527S 
7418280 
T4LS285 
TaL$28) 
74L8283 
TALS295 
TaL.S298 
TAL S288 
TAL 8323 
TALSS24 
74AL E382 
74L5353 
?4L5363 
TALS384 
TAL5385 
TALS386 
74L8387 
74L8368 
T4L 5973 
74L9374 
TALS3TS 
TALSSTT 
TALESTE 
"L5378 
T4L8385 
741.3385 
74L6390 
74LS343 
TALES 195 
74,5294 
TALS424 
74L3447 
7T418490 
T4L 8624 
T4L S640 
74L 3645 
74L $448 
TMLEBSS 
74,5470 
TALSETÀ 
TaL S883 
74L 5483 
T4L8854 
T4 8885 
7415098 
TALSEBU 
81.555 
SILER 
81,597 
HLEH 


25243231 2080 


25182508 


LEEF 
r45114 
745124 


ADC6s06 
ADCOBO4 
AUCOSQ09 
ADCO817 
DACOS00 


CONNECTORS 
H$232 Male 2.50 
AS232 Female 3.25 
R5232 Hood 1.25 


INTERSIL 


(CUT 105 
L707 
tCL7650 
ICL8038 


tCM7207A 


DACOBOE 
DAC1020 
DAC1022 
MC1408L6 
MCI40ELE 


745225 
T4S$240 
749241 
745244 
743251 
748251 
745257 
748258 
745260 
748273 
745274 
7aS275 
746260 
745267 
749388 
745289 
745301 
745372 
748174 
T45381 
7A5387 
745412 
748471 
745472 
748474 
745482 
748570 
748571 


raakargahee 


SOUND CHIPS 
AY3-8910 
AY3-4012 
MCJ3J3AD 


ORDER TOLL FREE 


800-538-5000 


800-662 


6279 


(CALIFORNIA RESIDENTS} 


DATA ACQUISITION 


Piet pi © ule e A 
ete ee et be be 


a ~ ~ 
ER a oh Ore 


LINEAR 


aus 
4,50 

69 
1.79 
3,75 
1.95 
2.50 
4, 


33s 


. mem, bdo 
sebeceges 


ERZES 
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REGULATORS 


12,95 
12.83 | 
1.48 


LM1358H 3.70 
2.37 


LM1800 
LM1812 
LM1230 
LM18?1 
LM1872 
Lt4A1877 
LM1589 
LM1896 
ULN2003 
LM2877 
LM2575 


LM13700 


Amo UA 


E 


1.49 


2o Bgl sone ot. 
Mi Ww #2 hi ta 


ICRODEVICES AT MICROPRICES 


ALL MERCHANDISE 100% GUARANTEED 
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2716 16K EPROMS $395., GT 16 250 NS 8/5795 
RF MODULATOR "ara CAPACITORS 


(ASTEC UMTOB2) QUANTITIES LIMITED 
« PRESET TO CHANNEL 3 NOW 
* USE TO BUILD ONLY = oe 
TV-COMPUTER INTERFACE $695 Sa 
* +5 VOLT OPERATION 


WER SUPPLIES 


IDEAL FOR HOBBYIST BENCHWORK & DO-IT-YOUR- 
SELFERS! 90-DAY WARRANTY! NEW & UNUSED! 
QUANTITIES LIMITED! 


ASTEC 4411190 
* QUAD OUTPUT SWITCHING NOW 


d E a APPLE Ill ONLY n h E MONOLITHIC 
"+ : : 
* 128 are fy 30A; 15.5" x4.5" x2" $5090 $38 ^ "as ^ — —— —— mono SOV 14 — ATuk-mono Sov 


J47ul-monasüV 15 —.Oluf-mona SOV 
SIGMA INSTRUMENTS 
pne ELECTROLYTIC 


* DESIGNED FOR DEC EQUIPMENT NOW do. 
+ FUSE PROTECTED x LINEAR DESIGN ONLY — 
* AUXILIARY AC OUTLET $1 095 UM A 16v 
* *5 @ 4A; -15V @ 1.5A; 12.25" x4"x4 75" | 


a 16V 
S& E —-90 y sov 


125 . fGv 


OUR BUVER BLEU IT... E E: 
& BOUGHT TOO MANY OF THESEL B. 2—.—*—— — — — zm 


COMPUTER = 


4116 zons 8/7.95] 5 c BE 
OPTO-ISOLATORS WILL uuall ly 27 


AT Li ur MONOLITHIC | 2 = st 


| ' i 16 pin ST 
MICROPRICES SEmi dr 
20 pin ST 


22 pin 5T 
24 pin ST 
28 pin GT 
JUMBO RED 08 40 pin BT 
JUMBO GREEN : 4 ëi pin ST 425 ca 
JUMBO YELLOW 3 ‘ ST = SOLDERTAIL 
.06 Bpin WW $9 , 
14 pin WW 58 
16 pin WW — .69 
18 pin WW AG 
20 pin WW 1,09 
à = c «od 1.34 
n t.49 
ch "^ 28 pin WW hee 
1 40 pin WW 
WW: WIREWRAP 


6.1 volt zener 

12.0 vot zener 
(18914) awilching 
400P(Y reclitier 
2D0P|V 1.Samp bridge 
400P)V 1.5amp bridges 
Oip-Bridge 


NEW UN-USED 
MUFFIN FANS 


4,56" Square 
3.125" Square 


HEAT SINKS 


CG 


48 pin ZIF 6.55 cal 
Zif - TEXTOOL | 
(Zero Insertion Force) 


RESISTORS 


‘a WATT 5% CARBON FILM ALL | 
STANDARD VALUES SWITCHES 


FROM 1 OHM TO 10 MEG OHM APUETIN — 35 
50 PCS. SAME VALUE je MEME. 


100 PCS, SAME VALUE | 7 POSITION a5 
1000 PCS. SAME VALUE " B POSITION 95 


 PLPPTPEPLTTITT 


SWITCHES 


SPOT mini-toggie 
DPDT mini-toggls 
SPST mini-pushbution 


ake hRESSREBSSRSRRSRESRSAkE 


VISIT OUR RETAIL STORE 


m | B HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3 
JDR Microdevices ^54 nen wnen once 
I TERMS: M 5 ing anc , luda 
1224 S. Bascom Avenue, San Jose, CA 95128 $2.50 for DEE Miun aa pease UD ae emake it end 
i ign ord h alt | whl ppl he i-i 
800-538-5000 © 800-662-6279 (CA) chalet ner dion egustnend jar fis amcor CA reuidagid sus 
clude G's aal Bey Arana and LÀ residents inclu vata. Prices 
(408) 995-5430 © Telex 171-110 mulie he Shangai Medcs. Ma am nal panpastin ior 
Iypographical errors. We resene The righ! lo Ami quantilles and ja 
subalitule marnulaciurer, A merchandisa subject lo prior pple. 
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2132 32K EPROM $495 2764 64K EPROM $695 


MICROCOMPUTER 
HARDWARE HANDBOOK DISK DRIVES 


FROM ELCOMP — $14.95 TANDON 
| iren, hdd mamas data BEN 1 M 100-1 s«- (FoR iam) ssvoD 


sheata on most commonly used IC's. TM100-2 s«- iron tem) ns/op 
Includes: SHUGART 

r ire 74/748 and 74F SA 400L sw" an TRACK) 85/00 a: ie 
& Voltage Regulators SA 400 sv (35 TRACK) ss/oD tL 

& Memory — RAM, ROM, EPROM PERTEC FD 100-8 FD 200-8 

+ CPU's — B800, 8500, 280, 6080, FD-200 5% ssop SHUGART 801 EQUIV. SHUGART 851 EQUIV. 


6085, 3066/8 " ^ -— a 
a FD-250 5» 02/00 -" SS/DD — 10/$175 EA.  DS/DD — 10/$220 EA. 


M 
6800, 6500, ZBO, 8200, etc. 
——Ó! 034—579 $18900 $23900 


BEST SELLING str i ain n m i d 


BOOKS EDGE-CARD TAL 
OSBORNE/MC GRAW-HILL CONNECTORS CABINETS FOR 5'4" DISK DRIVES 
Lo meer e e i CABINET #1 *29.95 CABINET #2 79.00 
wo e D * DIMENSIONS 8% x 5a x 35s" « COMPLETE WITH POWER 
CBABIC User Guide x COLOR MATCHES APPLE SUPPLY, SWITCH, LINE 

: + FITS STANDARD 5%" DRIVES, CORD, FUSE & STANDARD 

Your First Computer ~; s- 004055 . INCL. SHUGART POWER CONNECTOR 
Ll leo * INCLUDES MOUNTING * DIMENSIONS: 11V 5% x 3 9" 


The PASCAL Hand AMET LT NM 

Microprocessor Interlacing Siem HARDWARE AND FEET * 45V @ 1 AMP, *12V @ 1.5 AMP 
Teowriquen + FITS STANDARD 5%” DRIVES 

* PLEASE SPECIFY 
TRANSFORMERS «6 ORAY OR TAN 
FRAME STYLE 
12.8VAC e2nmp 4,55 
1Z6VAC CT 2amp 5.95 VISIT DURING DIP CONNECTORS 


12.8VAC CT damp 7.95 


i46VAC CT 8amp 10,95 | | i | vam ECCE CC OMS UN 
L TI ARAIE 
28.2VAC CT 2amp zc # OUR EXPANDED EDSTIC | canmens |. CABLE no 


PLUG CASE STYLE RETAIL STORE HOURS 


SATURDAY 10 to 3 
DC ADAPATER 


6,9, 12 VDC selectable with universal CENTRONICS 2.50 
adapter 8.35 IDCEN38 Ribbon Cable 38 Pin Male 6.05 À — 


OTE: Please include sufflictent amount! IDCEN3S/F Ribbon Cabla 38 Pinfemals 8.95 
vedi on above pea TN CENJE Solder Cup 38 Pin Male 7.95 


SINGLE COLOR | COLOR CODED | M | DESCRIPTION IU niei ll IAN IS ET RIBBON CABLE | "ia c 
= = 


CONTACTS = 
WR-CIIAEE 38. 3L 1 — | Da | iomas [HOOD HOOD 


For order Instructions see "IDC Connectors" below, 
MOUNTING HARDWARE 1.00 


IDC CONNECTORS 
a [iuo men on e - Sie 


[LIOS | IDMxx — 1l —  iDExx —— — 


eSEGGRUE 


--— ell, 


ORDERING INSTR Sm INSTRUCTIONS: Insertthe number of contacts In fne position marked "ex" ofthe "ardar by" part number tisted. Example! A 10 pirright angie salder style 


© Copyright 1964 JOR Microdevices 
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FOR APPLE COMPUTER USERS 


JDR Microdevices 


THOUSANDS SOLD! 


JOR 16K RAM CARD FOR APPLE IH 


* Expand your 48K Apple to 64K 
* Fully compatible with Apple Language System — Use 
in placa of Appio Language card 
* Highast quality card features: gold edge connector, 
sockets for all IC's. 
x 2 YEAR WARRANTY ? 
Kit with Instructions rad ia 5 
Bare PC Card......... ^. $14.95 


GET SLIM IN 1984! 


JDR HALF-HEIGHT DISK DRIVE 
* 35 Track if used with 
Apple Controller 
* 40 Track Controller and DOS 
Avallable (Call for Price) 


$99995 


MA SYSTEMS 
FD-35 DISK DRIVE 


5199% 


* Shugart Mechanism — 
Made in U.S.A 

* Direct ae far 
Apple Disk || 

* Compatible with Apple 


Controller or other Apple 


compalible controllers 
* Specially designed 


slactronics with low power 


conaumation 


+ DOS 3.3 and 3.2 compatible 


* One Year Warranty 


CONTROLLER CARD 


$69.95 


NASHUA DISKETTES 


54" WITH HUB RING 


VIEWMAX-80 


NOW ONLY *159** | 
* BO Column Card for Apple Il 
* Video Soft Switch 
* Inverse Video 


MD1 SOFT SECTOR, S5/SD . 
MD1D SOFT SECTOR, SDD ......s s 
MD2D SOFT SECTOR, DE&DD.,..... 

MD2F SOFT SECTOR, DE/OUAD DENSITY 


MAXLZESENE 


APPLE COMPATIBLE 
POWER SUPPLY 


* Use To Power Appie- 
Type Systems 

* *5V (D5A +12V @ 3A 
-5V (Q.5A -12V (D .5A 

* instructions Included 


$7995 


* 80 CPS Dot Matrix Printer 

* Prints Bi-Directional in 40, 80, 
71 or 142 Columns in Normal, 
o" Width or Compressed 


* Print Su d sn As Well As 
Su perb G raphics in Character 
or Bit Image 


$279 eS 


FOR APPLE Ii 
THUNDERCLOCK $129.95 


* Real-Time Clock Calendar 

* Software included 

* Mountain Software Compatible 
* BSR Control Options Available 


KRAFT JOYSTICK $39.95 


i* 2 Year Warranty 
VIEWMAX-80e 
NEW *129*5 


* 80 Column Card for Apple lle 
* 64K RAM Expandableto 128K 
54K RAM Upgrade $4750 


GRAPHMAX 51295 


œ Hi Resolution Graphics 
* Printer Card 
'* Centronics Parallel Interface 


MONITORS 


BMC monton srAuD 
MODEL PA-900 


> masww «=: $29.95 


MONOCHROME 
BMC aw 12AUw GREEN 72”............. 789.95 
BMC om 12€uUy 18 MHZ AMBEA........ $139.95 
BMC om 12€UN 18 MHz mian RES Green *115.00 
NEC 8120314 - 20 maz GREEN ........ $169.00 
ZENITH zvm-121 - 15 mHz angEN ...... *99.00 


COLOR 
BMC ew-ausiow composire13"..... *279.00 


NO C.O.D, ORDERB PLEASE 


DATALIFE 
DISKETTES 


£8/0D SOFT SECTOR 


$29.95 


68/00 10 HARD SECTOR 


$29.95 


5'4" DISKETTE 
FILE 


* ATTRACTIVE, FUNCTIONAL 
DISK STORAGE SYSTEM 

* 75 DISK STORAGE 
CAPACITY 

+ MOLDED FROM’ DURABLE 
SMOKED PLASTIC WITH 


FRONT OARRY- $4 g% 


ING HANOLE 
JDR Microdevices 
1224 S. Bascom Avenue, San Jose, CA 95128 


800-538-5000 * 800-662-6279 (CA) 
(408) 995-5430 * Telex 171-110 


| Graphmax with Color 
& Zoom Options... 114995 


VISIT OUR RETAIL STORE 
HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3 
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS: Minimum order 310. For shipping and handling Inciude 
$2.50 lar UPS Ground and $3.50 lar UPS Alt Orders over 1 (b, and 
foreign orders may require additional shipping charges — please 
contac! our sales department tor ihe amount CA residents mui 
include 6": sales Tax, Bay Ares and LA residents include 6'o%. Pricwa 
subjeci fo change withoul notice, We are not responsible for 
typographical errors, We reserve the fight to imil queniiiles and to 
substitute manulacturer. All merchandise subject to prior sale. 


Apple is a Irademark of Apple Computer Carporatian © Copyright 18834 JOR Microdevices 
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Unclassified Ads 


WANTED: AM 5100-5120 with APL &4K, RS-2320 senat VO 
apo | amh developing an adaptive pharmaeodianetne symem for 
Merced qpolicabior AU. looking Kar piosoecmmve asiooares and 
Lzorammen versed n C, APL. or 2BIV808d a&sembty language 
Peter A Omet MO PNO. Suite A204, 3737 Moraga Ave. San 
Dege CA 9212. (619) 272-578) 

WANTED: Tj:x-eeernpt, notdorprafk omaniza6on seeks com- 
pute donation for companion of terne wiiormatnion em ADS 
Wil be used ira neceeark ro provide upiti-dau- anormation qo 
tote) AIDS group. Cetifieri cepts Paul Pans Jr, MD, Nangal 
Gay Hearth Education Foundation inc, IM. Willoggnoy Ave. 
Brook NY HZ05. [212) 822-3000 

WANTED: Tar-decuctmie donation of Appie computer disk. 
drive, monror. andir priruer to be osed for financial etos, 
rwembershin dives can andi federal yearly reports, upeatatmg 
AACA EE, ptc. Bdenmoss and INS information on request 
We fay shipping end gue receipt Carol Odell Wiigife Rescue 
Team Ww Route 2, Lincain NE 68505 

FOR SALE; Gor | SVTE July November. Decernbey, 1977, 973 
tO 198). complete, 1982 anc |983. less two uses Lor Z^ cos 
M conoceempuumg: June, Sepiembsr co Oecember. 1977; 1978 to 
FE complete IIAL lets December, I2 exues scamened thru 
VXHJ-ISH3 Lor 3. Crave Cómpurmg numbers 2 4 5, and b 
Qi 1978; 1979 to. 981, complete, numbers 2, 3, 4, and (U of 1987, 
1983, compete Vul accept Ged anter FOB for each lot Duncan 
Bailey 609 Echo Glen, River Vale NJ 07675, (201| 655-3992 
NEEDED: Physcally disabled Viernam Vereran neeas Yno- 
modem fer axes ro college computer from nome Lise OK 
keng J Golda, tle Cour Plasourgh. NY (12901 

FOR SALE: Mumuser CPM computer, ane 60-megadyte Wan- 
chester Hk dne, one cape backup, erpandaüle to 32 usen, Bop- 
fy 9nd Wipe backup, demo uri vem new guaramee, lists for 
532.000, se for $16,000 Allen Cohen. Amercart fiar Code 
Systems, Sure 376. 5757 Was Century Blvti., Los Angeles, CA 
[213] &42-1101 

FOR SALE: Morrow Denn MO-I miemcomputer wan CRIM, 
b4K RAM, and bwo double-snied disk deves includes standard 
software pius lots of extra prograrms. Used only 4 morns $1300 
oF bes offer Heath H-29 terminar $595 fim. Richard Hasndel, 
POB 22152 Okiahoma City OK 73123, M05) 72149215 

FOR SALE: ELF computer, not completed wih regulared 
power suppy and heavy-duty transformer, enclosure cane for 
tornpuder board. ASCH keyboard. and mori Ghee board ang 
WU board have been eyed. Docume anon inciuded Tan Acun, 
310? 15r $t. Moune. KL 41265. [309] 264-5977 

FOR SALE: ELF !! computer wath 46 RAM, giant board. ex 
pangon power Supply UNF and VHE video modulator. hgnt pen. 
VENOUS progams, and complere manuals, $750 Jonn Chorkon, 
23% View Ridge Dr. Beingnam, WA 98226, (205) 733-5122. 
FOR SALE: DEC computer system includes a MINC-I) pro- 
CEU. an RXOZ 003 Bann DDD fioppy-ank drive, à DECwrhrer 
ur IBC-cps pining terminal and a VTIOS wdea terminal wah 
graphics capabiky System comes compere with ine MIC BASIC 
and RTI aperang sywems and clades Gain FORTRAN ana 
anemy language compilers May be walling ro sell rermimals 
Separately, Excellent coneimtion, price negopable Herben Wendell, 
405 Nonhheid Ave, West Orange. NJ 07052, (20 736-8759 
WANTED: Atari 800 games and other programe on disk Send 
name, address, and sk; Vll revu a diik voi difere programs. 
Sen Can. 3777 Diamondhead Dr, $ Lowi MO 53125. 

FOR SALE: OCA. 54K with dual Sarnen SSSD drives CFM 
package. prnrer imerface, and Cable, Lifeboat XBASIC. COBOL, 
FORTRAN O%-45D 30, OSASU 1), OSTREA mucieus, OF-650 
extended edor and Wosa 3.0 A oaks ang documenranon 
$1800 FOB Wikon, Wm E Riechwe: RD 2, Wilton, Nf 03085, 
(603) 554-6157 

FOR SALE: Memovren 651 hard-secror Bench fiopoy-Osk drive 
Used but «1 good condition Make offer or wifi trade for 5-00 
boards etc. Kevin Caron, 1500 Noth 1220 East. Lehi, UT 880983, 
1501) 748-9567 

FOR SALE: Four Snugart SABOD Bunch floppy disk dives «n 
eeceters shape, 5150 eacn, Twa Memoer 552 Bdnch hoppy dish 
dune, double-sided 5175 each, Roger Mison, 922 Dunbarton 
Dr. Rehan, TX 75081. [214] 590-1895 ater & pum. 

FOR SALE: OS system consiimng of Supedoad [mounted in 
cauma cover] and Leere i24nch mentor caxtece, and 
ASR 31 téietype In very good condimon with good system docu- 
mentation Wi set for bes offer or rade for dot-matrmi printer 
Edward Crovetig, (716) 939-3468 after & p.m 


FOR SALE: Working $100 boams (AK wave RAMS $55 each 
BK static RAMS $30 each. Bytetavex Il wath IO 2708s 575 Pro 
cesur Tech 1200 pps camer intertace 135 OP-BO optical paper- 
Lape reader 340. Two partis! SOL 7k 315 each Mostly Processor 
Technology software Martin Eberhard. 307 Eag Healey 410. 
Champaign, (t 61820, (217) 396-0077 
FOR SALE; Vector Graphies MZ wal $00. 280, AMHz. 54k 
dual 300 daks, Cenranin and RS-232C porn, SOROC 120 ter- 
ma Selectric paniectypewrirer, CAM Pasaz and ome! 
goodies, 52500 of offer Alte, POP-BM CPL! GK core, aoga 
and LO interface’ 5500 ace TiS? Caicutaror with princerhase, 
ad acresoones ang! sofware Mar new SZ50 PRON-Blasler Ap 
paar fo. Appie i| 575 Mile Hughes, POB 393. Rapid City SD 
57709, 605) 341-5755 
FOR SALE: Microrek MTBOP printer $280, Micrcem ACT) 
terminal 5)00. SwTPC e800 computer vou 4K Two sena am) 
one paralel UC Goan $425. Sw IPC ACIO cassette interface- 
$50 Send for cornptete bet. Wr Hal 2043 IDBIh Awe: Otsege, 
Mi 49078, (i6) 694-9760 
WANTED: Infarmabon on the IBM prer Model 2284-2: enas 
interface Ipcarion on the logic carr unu, ses ain definition and 
iocanon Vocuid ike Lo miera « tt a 280 rmicrpmeesmr. Also 
woud welcome and anmmwer all corespondente related to cam 
—À payaman ec. TanyAdamse Veerk. HF The Hague. 
nd 
FOR SALE: H4 pintet «xn 95-2920 seria! cable; esceent 
COndinon. checket by lactory Batra ribiaons and all manuals bt 
chided $125 WAH! nay shipping, Tom Ogmett, E 2724 Gaiden 
Ro. Spokane WA 99708. (S09) 4660985 
WANTED; Apple software to swap. Will trage for games 
uhite, or wharever Send typed dis of programs and PY send 
mine Wade Ta. 1309 South Pon Bivi. New Iberia, LA 70550. 
[318 357-9860. 
FOR SALE: Epson 140-100 prior. Epson imnteríace board for 
Appie and Grapteownter ali $600 of best offer Apae Disk N 
Dnve' 3299 Rana Duk Elite One 1250 Versawrtter 3199. DOS 
Toobi £41 Gorgon S47 ABM S15, Xwathbuckler, 520. Other 
software at waning prices Peter Su, I Devonshwe Dr, Eyrnien. 
RI 07806 
WANTED: Compe: and eiecuonecs eniirusiatts who want 
io correspond with a 22-year-old male electrancs engmeer. | am 
Intermed in the exchange of ideas, programs. andi amu degna 
| use an 5-00, ZBO-based ayem Alo. anybody wie wants tn 
communicat about the lecimrics and competed] scene «1 india 
Kurt Agrawal. Yi Auroindo Astwam, Pondicherry 605 002, mana 
FOR SALE: Heavy-duty power-supply system. Metal case (12 
by & by 30) wo Lambda power supplies (UGS-EE-S-OVR, 5 Vv 
B MNO anes) and ILNDACI52, 212 V £p 2.5 amos woh AC-pewer 
Jas-derection board. Pac price 41400; 1700 Jen 
Kachen, 1713) 644-264) days, 251-0723 monn 
FOR SALE: 48K Atar 400 wan BASIC canidge. manui, uus 
Cover, and varous cacemes all far $250. Also an Alan Ik meme 
Ory board that Hal swap fc back aues of BYTE. Crepe Corn 
puurg. or Compute Bew offer. ueni your ig. Jen Ve Prekeg. 242 
Cos Rd. El Centro, CA 92243 
FOR SALE: Hase (f gop matrix printer in top condion with 
R$232C senal Cenborics parade! ZU-mÁccunent jpop ard 
IEEE A88 interfaces Aisa has rane feed. graphmes. and waende 
Buffer opuons “Asking 5450. Vid conskier trading kw 1200. 5p3 
computer external modem, oF dem of equal value. Vater Vos 
deltes. H&1530 Danmouth Hanover NH 03755 
FOR SALE: LNW BO compute: boar? with qoem connectors, 
mast capactam EUSO ang Sockels Ad manuuas and mie BYTE 
cansttucion ane. 1125 or offer Asa tame $100 Vector 
boards [977 Rev, | & 2) including the heres posti, 8K RAM board, 
and the Flasher board. af thie for 5200 oc ben offer. James 
E Shephard, 15634 Northeast 107th Coun. Ramona. VUA 98052. 


(206) 883-5052 
WANT 


ED: Sthemiatics and operational monrmegon on the Seals 
Bhectromes 32KSC, a 37K bye S100 static RAM band Also. for 
gale fe new. unused boards needing some logic pits ated rae 
prime RAM chips: TI TMS 3044. 4115, 246,02; and BOTR-compatible 
disk deve. Prices negotiable. Steve Fram, POS 13057, Sc Paul MN 


55113. (512] 771-8264 
WANT 


ED: Sudent would appreoate ie donation of an Apple 
l| Wilt) gisk dinve and &4K to be used m the development ef ed 
tational programs far Schools arid ro further my liowiedge of 
computer languages. Mark 2wich, IB21 Woodsield Dr, Richfield, 
WI 53076 


UNCLASSIFIED POLICY: Readers who have computer equipment to buy, sell, or 
trade or who are requesting or giving advice may send a notice to BYTE for inclusion 
in the Unclassified Ads section, To be considered for publication, an advertisement must 
be noncommercial (individuals or bona fide computer clubs anly}, typed double-spaced 
on plain white paper, contain 75 words or fewer, and include complete name and 


address. This service is free of charge; notices are printed once only as space permits. 
Your confirmation of placement is appearance in an issue of BYTE as we engage in no 
correspondence. Please allow at least three months for your ad to appear. Send your 
notices to Unclassified Ads, BYTE/McGraw-Hill, POB 372. Hancock, NH 03449, 


FOR SALE: Nonh Siar Hoazon V. 5-400 ous, 32K. duw Sha -ra 
drives, RIC. two tenal and one parallel pore oak cate, 
manuals, etc Lors of software Offer? Aun, tup IBM 7441980 
Selectie bal-communicating printers, inanci keyboards, and 
RS-232C interíace. Wim include ZBO ander 4502 software drivers: 
and documerkation: 5230 each or 1420 for both, FOS Aba 
TTY model 43 KR wah modem: $475. Rich Adamson. 7310 
Adams. Lancan, NE 88507, (402] 464-0719. 

FOR SALE: Appie I| 48K computer (nas tun uppercase and 
igwercaye keyboard}, lèk language cam. dik dave with contioler 
and gren monitor 51900 oc bes offer Also. MIXBO fricaon-feed 
he 5370 Lester Bartel 1907 Barham, Dodge Cry XS 67800, (315) 
227-7536. 

WANTED: ! am sueresied m conesponding wah orer 
Ciomemco CAD owner. users. and graugs ro share and swap 
Progtems and venation, Seven E. Martin. 775) Gama Dr 

Sarmgheld, WA 22193, (703) 664-4251 days and 451-2992 


FOR SALE 

FOR : Okidata Miembe 80° SIS IDS 440G 5346 
Obxiata imime 150: 51195 Deos Gata 6540 $995. Mountain 
Apple Clock: 5145 Apple Paral Card 570 Apple Communicate 
Cant 4115 veu V200 CRT 5545. Mitinge Fan Model iri] 
$290. Panasonic NVE2OD VCR 1550, All clean, i worteng cor 
titi, manuals cuted Dave Drucker, 5 Norbert, Hawthom 
Woods, iL 60047, (317| 541-7122 

FOR SALE: Tekrone 50-MHz dual (ace, nelayec-atermaue 
tme-Dase ascillescooe, Model 2215 with accessory pouch: Nue 
new LOOD or bes offer Stephen Rao. 900) Warerrown Plank 
Wd. Milwaukee, Wi 53226, (4/4) 257-8567 

FOR SALE: OY CAP MF ABK RAM, two S-ren dak drives 
battery backup ciocktalenda, four Joysticks, programmable rone 
generator. DAC, 32 by 85 redefinabie characiet ordgiapnie in M 
roiors, OS-650 wan Microsptr BASIC, asseymbter and detugger 
velit al manat and tors of software Over 53500, asking 32500 
In Canadian funds Darvel Fitesu, 1471 Bourgeoys. Longueuil 
Quebèc JAM 125, Canada, [514] 458-3870. 

FOR SALE: Tekttonis 4054 graphics terminal. 300 hows total 
Lme used. Less than 50 hours on CRT cube. Opgnens; (01 — Dara 
Communication Interface; £24—541C-byuss tc)! memory £30— 
Dynamic Graphics. Aba Trans-Era AD converter und end Tian 
Era BCO-Ginary WO une Volt Hedges 4635 West Euch. Lavten 
AZ B5339, (603) 237-4080 
WANTED): $100 boards Tree RAM 2D 32K want: 
$125 each Two Tarbell DD contmmllers with CPAM 2,2: 5200 each 
Compupra KO: 3100 Compupro CPU-Z. 5200. Al baad perfert 
with manual. Jm Bip, (318) 3678455 

WANTED: Studenl would appreciate an unwanted, new, or 
used copy of Beneath Apple DOS (Mom & Lechner, for Appt 
DOS 3.3) and/or Bag of Ticks, Willing to pay of rade sotrware 
Or a copy ol Soo, Ay emer -— egre fk Lever 
thal in new condron. Dam Duetk 59 Pinecrest Bay Winnineg 
Manitoba R2G IW2, Canada, (24) &&B-5175 B à 
WANTED: Lied Divet Praxis 30 eecironic ypas Long 
Kha. 2322 Mesa Cofege Dr, Apr I8. San Dego, CA 92ih, (An) 
277-427) 

WANTED: TRS-BO softwar to swap. Atia, need help m repair 
ing a TESCO logi board Mode | G vernon. need hwo ROM set, 
i have some TRS-BO upgrade plans for trade. Looking far BO- 
column TRSGO Model ! upgrade plans. Send SASE for pires. Tim 
Cochrane, POB 175. Inetustry PA 15097 

FOR SALE: Appie software: Wizard and ie Process for 518 
ot Get offer and Lfiüma for $25 of bee offer Borm in orginal park- 
ig Also, vell buy 0r Doow uec aventures and Darin 
Aane, 3i0 Nani Man. Deer Pan, Wi 54007 (715) 269-5313 after 
3 pum, and weekends, 

WANTED: Perom Ooutver A ihe one discarded when you 
upgraded to Doubler N) for TRS-DO Model E Level i! ROM enpa 
for newer Alps keyboard [re ser thal mounts diecüy en main 
boardi. and acram navigahon sohware on dink, H Shen 609 
South, Main 3t, Clearhet UT B4015. (801) 773-8004 

FOR SALE: Persa 270 dual Bnch S550 fioppy-disk dive ana 
power supply Very fait and factory maintamed $395. Alan 
Weithagen, 814-200 NE. Statte WA PRINS. (206) 524-7235 
WANTED: Anyone who wants t extnange programs È sott- 
ware for a Processor Tech SOL20 T and N Etasson, Gosgatan 
I$ $72348 Vasteras Sweden 

WANTED: VIC-20 books tapes. carndges, qr other new ar 
used equipment Please send lst when contspandng, Ban 
Kreuser, 1695 Bierneret, Crean Bay, VI 54304 

FOR SALE: Two Cakomp 742 SSDD Binch doves, ane 
Caicomp #14244 SSOD B-inch drive; born need repair Alo, Tarbel 
SD FOX, Catcomp jumpereg, Shugart adaptor, IA ZBO 2-MHz CPU 
with CPIM boot PROM, Cromemco Z80 montor PROME WK 
Godba Econom IV. state RAM, BE WMC MEM-Z static RAM, 
and four BK Godbout Econoram Ww staic RAM Compe 
documernialion on each item Make an offer Dave Ramer, [201] 
444-4600 and 529-3595 

WANTED: Young roboocs Ai experimeeter would tlie cor 
tact with alters wath sare inches. Peter $ Sketiey 16121 SH 
Ave SE Snohomish, WA 98290 

FOR SALE: Akos 15-0 mulbusmi conser wath naa duc 
The synem has Monro WP. Accounmng. end Mulipan running 
under the Xenux operating sysem New 515,700. asking $7700, 
Mike Hughes 1245 Weu Hungmgon Dr #207, Arcadia, CA 
51008. (213) 2807-7385 
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Unclassified Ads 


FOR SALE: Fonune 32:14 computer with haig disk, Link: apa 
ating system, WP. Mukiplan, and accounang Software Asking 
half of what the system costs. Ruts Shaver, POB 3535, Armada, 
CA 91006, {213} 445-8720, 

WANTED: To made a one-month-oid Radio Shack TRS-60 


Wickliffe, OH 44092, [218 944-5903, 
FOR SALE: Radia Shack TRS-80 Model | with Level il BASIC. 


Post Rd.. Waterco, Ontario NAL 5P3, Canada, (51) 685-0891. 
WANTED: People who are ircememed in or use the Logo lan- 
guage. | would ka co exthange programs. ideas. and informa- 
bon. Kerth Rowson, [13 Moris Rd. Exton, PA 19341. 

WANTED: TOL Assembler, Chess, and Scanstics sofware in 
sorte Heng and on 5*&-mch dsk for Osborne | in single den- 


Quality printer Long, 

mit, MO 65043, (314) 896-5989 after 7 

FOR SALE: Back issues of BYTE. vol. |, ^o. 1 (0975) through 
782, complete except for vol. I, na. Z. 3. 5, and 9. Mint conc 
E EON UA MÉAFPIS AEUNERMNUADI. SIE, ADEL 
MA 7. 


Articie # Page 


The Apple Macintosh Computer 

An Interview: The Macintosh Design Team 

Appie Announces the Lisa Z 

Build the Circuit Cellar Term-Mite ST Smart Terminal, 
Part 2: Programming and Use 


FOR SALE: Netonics Expiomn85 sytem Compete wan key 
boami, 64K memory, two Sinch disk doves. and CRIM Al in 
perfect working order, will se lor best offer Larry Kate. 854 North 
Krome Ave. Homestead, FL 33030, (305) 248-7561! days 
FOR SALE: TRS-80 Model i 48K, 25-2320. modem. DEC printer. 
softwere, manual: §975 CCTV Securay Synen with two 
cameras, monitor. more $500, 3M 257 desk copier $175, Aba, 
TRS-BO Model Ié 2568, two driver eskime clock, XennyUinix 
software, modem, printer, terminal, hand disk. more; 17750, Jm 
Thomas POS R Pine Lake. GA 30072. (404) 498-01. 
FOR SALE: BrTE January E December 1982 (24 
kwes and Micmcompuung January 1977 through October 1982 
(70 Bsues: 3170. prepaid VM consider VKC-20, 7139. exc. as pat- 
Hal rade Paul Scrvnictke, 4308 East Lape Creek Rd., ucson, AZ 
85712, į 326-0442 
FOR * BYTE, 7/76 thru 10/76 and V7? thru 12/82, miss- 
Ing one kasue: $200. mertxe Age, V77 duu 12/82. massing 7178. 
$150 Kuobaud, Ny7? iru 12/82, mung 3 sues 5125. Creare 
» M77 ru 5/81, missing Mo tues: $)00 Personal 
Compuig, 7/78 thu 12/81. maung ) soe 575. All plus ship 
png Also df Oo005. etc. George Lang, 306 East dich Sc. NY 
NY W028, [212] 348-3610 
WANTED: Texas insmrumerax Mode! | computer. D. Jones, PO 
778, Daty City CA 9408), (415) 877-8576 
FOR SALE: Ha Tamen 


i Luts Baer, 7922 Eag Drive, North Bay VI 
lage. FL 313141, (305) 756-5687 evenings 


Author(s} 
Williams 
Lemmons 
Willams 


Ciarcia 


09 7-4 U- Wn Au NM = 


E Column: Chaos Manor Gers Its Long-Awaited 
PC 

BYTE West Coast: A Business Computer, A Business 
Program, and More on Voice Recognition 

Don't Bench Me in 

Beyond MIPS: Performance Is Not Quality 


Software Performance Evaluation 
The Art of Benchmarking Printers 
Benchmarking FORTRAN Compilers 
Benchmark Confessions 


The Word-Processing Maze 
Evaluating Word-Pracessing Programs 
ProDOS 

Knowledgeman 

The IBM CS-9006 Lab Computer 

The Rixon R212A Intelligent Modem 


Savvy 
The Mkro-Sci Gamepor Ill for the Apple ill 


The Videx Liitraterm 

Apple Disk Emulators; Axion, Legend, Plon, and 
Synetix 

IBM/Apple Communication 

A Low-Cost, Low Write-Voltage EEPROM 
Foot" Control 

Inside a Compiler: Notes on Optimization and 
Code Generation 

Writing Device Drivers for MS-DOS 2.0 Using 
Tandon TMIOO-4 Drives 

Deciphering Word Games 

Five Original Graphics 


Bubbles on the S-100 Bus, Part 2: The Software 
Calculating Overhead Costs by Computer 


Pournaie 


Shapiro 
Houston 
Carroll, 
Rosson 


Boyle 


eger 
Callamaras 
Purpura, 
Purpura 
Calfamaras 


Gilbert 


Hunter 


WANTED: aye Nyboe document #112 dh An M4800 USP in- 
leqpreter,” 1979): MIT Avtificial Lab “Haken” Memo 
4239 jon Cottarz" protien, 1972], and a Textbook, “Computer 
eh ir a Bal Aa an phi 
Hak, 1574] (tie a dia tng al ye buy your 
Digna at pnce. Barry Knapp 4655 Osage Dr, Soudder, CO 
80303. [203] 4 CN 
FOR SALE: 2 200 EPROM we removed venen 
idend 471b. Al were working when i- 
moved: perfect for the habiyur | 10 25: 5125 each: 25 or more 
at $1 each Rich Marhews POS 80885. Baron Rouge. LA 70898. 
(504| 291-0832 evenings and weekends. 
FOR SALE; Codata CTW 300/208 B-user Uinin computer 
20-rnegabyte hed disk. 36K floppy 256% RAM, C, Pascal FOR 
TRAN 77, excellent condoon, 51950 Tom Cole, 1207 Cede 
wood Dr, Joler iL 60435, (B15) 729-0300. 
WANTED: Aran BIO osk dives. used bur in good working 
oder Aso. 1200-hps modem wih solware for Aran BOO. 
BO-column board, 48K RAM fugir boari, and business-onenteo 
. Offers of game programs given consideration 

A Ruk, 10224 Windsor View Dr. Potomac MO 20854 

end senace nlomabon fora GE TN-1200 
impact chain} printer. Also, narnmworkang pointer for parts Russel 
Hill, c4o Industral Counseling Services, POS 278, Ashland, OR 
97520, (503) 488-0220 


BOMB Cltes Chaos Manor 

Jerry Pournelle's User's Column, | 
“The Latest from Chaos Manor" 
won top spot in the November 
BOMB. Dr. Pournelle wins $100. The 
five authors of "Technical Aspects of 
IBM PC Compatibility" Charlie Mon- 
tague, Dave Howse, Bob Mikkelsen, 
Don Rein, and Dick Mathews, will 


| divvy up the 550 prize for second 


place. "Concurrent CP/M" by Joe 
Guzaitis grabbed third place, 
Lawrence J. Curran and Richard S. 
Shuford’s interview with “IBM's 
Estridge" was a close fourth. And 
Bobbi Bullard's "Comparing the IBM 
PC and the TI PC" placed fifth. 
Heartiest congratulations to these 
authors. 


Correspondence 


Address alt editorial correspondence Io the editor 
at BYTE, POB 372, Hancock, NH 03449. Linaccept- 
able manuscripts will be retumed if accom 
by suffickent first-class postage, Not responsible for 
lost manuscriprs or photos. Opinions expressed by 
the authors are nor necessarily those of BYTE. En- 
fre contents copynght © 1983 by BYTE Publica- 
Dons Inc. All rights reserved, Where necessary, per- 
mission is Granted by the copyright owner for irar- 
les and others registered with the Copyright 
Clearance Center (CCC} ta photocopy any article 
herein for the flat fee of 51 50 per copy of the ati- 
cle or any part thereof, Correspondence and pay 
ment should be sent directiy to fhe CCC, 2} Con- 
gress St, Salem, MA DI970 Specily ISSN 0350- 
5280/83. 51.50, Copying done Tor other than per- 


| sonal or intemal reference use without the permits- 


san of McGraw-Hill Is prohibred Requests for 
special permission or bulk orders should be ack 
dressed to the publisher BYTE® is available in 
microform fram University Micrófms international, 
300 North Zeed Rd., Dept. PR, Ann Arbor, MI 
48106 USA pr 18 Bedford Row, Dept. PR, London 
WCIR 4E) Engiand 
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1 SUPER WAREHOUSE 400 
1ST PLACE SYSTEMS 336 

B00 SOFTWARE 134 

AS.T RESEARCH 239 

AB COMPUTERS 500 

ABC COMPUTER LTD 520 

ABO DATA PRODUCTS 423 
ACL INC. 460 

ADDMABTER CORP. 506 
ADROIT ELECTRONICS, INC. 506 
ADV. COMP. PAOD. 534, $35 
AOV GRAPHIC ENGINEERING 512 
ALF MS ad INC 306 
ALPHA BYTE 

ALPHA NUMERIC INTL. 273 
ALPHA OMEGA COMPUTER 14 


oy CORP. 55 
20 AMER. BUYING & EXPORT 428 


AMER.SQUARE COMP 357 


ANADEX 429 

ANTELOPE COMMUNICATIONS 518 

ANTEX DATA SYS, 156 

APPLE COMPUTER INC. Cli, 1 

APPLE COUNTRY LTD 461 

APPLEWARE, INC. 512 

APPLIED DIGITAL DATA SYS 192 

APPLIED SOFTWARE TECH. 437 

ARTIFICIAL INT'L. RESEAROH S12 

ASHTON-TATE 73 


BASF SYSTEMS 267 

BAY TECHNICAL ASSOC. 98 
BECK MFG 78 

ed JOHN ENGA 520 

BH AT 283 


BLE RESEARCH SYSTEME 1389 
BOEING MILITARY AIRPLANE 411 
BORLAND INT'L. 99 
BOTTOM LINE, THE 188 
BROWN 


BYTEK COMP. SYS. CORP 246 
BYTEWRITER 20 

C WARE 262 

C-SYSTEMS 514 

C.S.D. INC. 476 


WORSWICK IND. 510 
CADMUS COMPUTER 110, 111 
CALIF. DIGITAL 528, 529 
CALIF. DATA CORP. 608 
CALIF. MICRO COMP. 124 
CAPITAL EQUIPMENT 334 


TRE 

HANNEL o uale 463 
CHIPS & DALE 
CIRCUITS WORLD. ELECTA. 516 
CIRCUITS WORLD ELECTR, 518 
CLEO 448, 448 
COGITATE 514 
COLORADO COMP. PEHIPH. 516 
COLUMBIA DATA PROD 385 
COMMAND SERVICES CORP. 376 
COMMERCIAL SUSINESS SYS. 492 


4 
COMPLEXX SYSTEMS, INC. 149 
COMPUADD 504 
COMPUPRO 25 
COMPUPRO 401 
COMPUPAQ 439 


COMPUTER CHANMEL 204 
COMPUTER CLASSIFIEDS 354 
COMPUTER DISCOUNT PROD. $15 
COMPUTER FOOD PRESS 510 
COMPUTER HANDICAPPING 506 
COMPUTER HUT OF N.E. 341 
COMPUTER INNOVATIONS 120 
COMPUTER MAIL ORDER 168, 167 
COMPUTER PLUS 459 
COMPUTER PRICE CLUB 614 
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COMPUTER TECHNOLOGY 514 
COMPUTER TECHNOLOGY 520 
COMPUTER WAREHOUSE 333 


UTER 
COMPUVIEW PROD.INC. 263 
COMPU-MEDIA, INC. 504 
CONCURRENT CORP. 126 
CONROY-LAPOINTE 158, 157 
CONROY-LAPOINTE 1&8, 157 
CONRO'Y-LAPOINTE 158, 157 
CONTINENTAL PRESS ING, THE 514 
CONTROL DATA GORP. 305 
CORONA DA DATA SYS. 67 


CRE WHOLESALE PROD. 518 
CRE WHOLESALE PROD. 518 
CREATIVITY UNLTD. 518 
CROMEMCO 5 
CRYPTRONICS INC. 72 
CUESTA SYSTEMS 512 
CUSTOM COMP.TECH. 519 
DANA COMPUTER DISCOUNT 467 
DATA MANAGEMENT ASSOC. 281 
DATA STORAGE SOLUTIONS 93 
DATA STORAGE SOLUTIONS 95 
DATA TECH INDUSTRIES 163 
DATA TRANSLATION INC 453 
OATASOUTH COMP,COHP. 335 
DATASOUTH COMP.CORP. 470 
DATA SPEC 471 
DATA SPEC 471 
DAVIDGE CORP. 516 
PEE COMP. FORMS 398 
AMOND SFTW.SUPPLY 205 
DIGITAL RESEARCH 216, 217 
DIGITAL RESEARCH COMP 51? 
DIRECT SOFTWARE 195 
RA. SOFTWARE 352 


LD 290 
DISKWORLD 518 
DISPLAY TELECOMMNCTNS 505 
DISPLAYED VIDEO 488 
DOKAY COMP. PROD. INC 524, 525 
DOW JONES SOFTWARE 101 
DOW JONES SOFTWARE 315 


2 
EASTERN ENTERPRISES 213 
EASTMAN KODAK CO. 170 
EASTMAN KODAK CO, 171 
ECOSOFT 404 
sels MICROCOMP. 508 
ELCOMP 505 
ELECTRADE aa Be 
ELECTRADE CO. 514 
ELECTRONIC SPECIALISTS 380 
ELEK-TEK 184 
ELLIS COMPUTING INC 187 
EMPIRICAL RESEARCH GROUP 130 
ENGINEERING SPECIALTIES 520 
ENGLISH | COMP. TUTORIALS 378 
EPSON AMERICA 96, 87 
EPSON AMERICA 413 
EXCEL rT 
EXCEL 140 
EXECUTIVE MGMNT SYS. 127 
EXPERT COMPUTERS 480 
EX 270 


POTEK 
F.T.G. DATA SYS. 512 
FALCON SAFETY PROD. 85 
FIGURE-LOGIC BUS. EQUIP. 506 
FIGURE-LOGIC BUS. EQUIP. 520 
FLAGSTAFF ENGINEERING 155 
LO MUI DISK wein INC. 602 
MULA INT'L 
FORMULA INTL 83 


FUTECH INT'L CORP. 104 
GENERAL TECHNOLOGY 355 
GIFFORD COMP. SYE, 398 
GILTRONIX, INC. $10 

GMS SYSTEMS 387 

GOULD, INC. 181 

GRAY MARKET 484 

GREAT SALT LAKE COMP. 495 
GREAT SALT LAKE COMP 496 497 
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QTEK INC. 53 

HAE COMPUTRONICS 138 

H&M DISK DRIVE SERVICES 376 
HEA INC. 28 

HANDWELL CORP. 384 
HANDWELL CORP. 50? 

HAYES MICROCOMP.PROD. 94 
HAYES MICROCOMP.PROD. 95 
HAYES MICROCOMP PROD. 397 
HEATH COMPANY 129 

HITACH! 68 

HUMAN DESIGNED SYS. 375 
ee a 225 


I.T M. 226 

uc TECHNOLOGIES 351 

IBM CORP. 232, 223 

IBM SYSTEMS SUPPLY DIV, 435 
IDEA WARE 259 


INTERACTIVE STRUCT 295 
INTERDATA SYSTEMS, INC. 510 
INTERFACE, INC. 135 
INTERFACE, INC. 135 
INTERTEC DATA SYS. 13 

INTEX MICRO SYS. 462 

iQ TECHNOLOGY 202 

JMi. SOFTW. CONS 182 

JADE COMP PROD. 521 

JADE COMP.PROD. 522, 523 
JAMECO ELECTR. 552, 533 
JANUS 136 

JDR MICHOBEVICES, INC 538, 537 


JOSKO ENTERPRISES 518 
JUKI INDUBTRY OF AMERICA 
KAYPR 435 


KAYPRO SOFTWARE DIR. 
KELLY COMP. De 518 
KEYTAONICS CORP 
KNOWLEDGE SYS. 45 
LABORATORY MCnosve 122 
LANGLEY-ST CLAIR 


LABS 504 

LEADING EDGE PROD. Cil! 
LIBERTY GROUP INC. 382 
LIQUIDATORS COMPANY. 508 
LOGIC PROGRAMMING 340 
LOGICAL DEVICES 18 
LOGICAL DEVICES 518 
LOGITECH, INC. 132 
LOMAS DATA PRODUCTS 185 
LOTUS DEVELOPMENT 242 
LSi JAPAN CO. 514 
LYBEN COMP. SYS. 516 
LYBEN COMP. SYS. 504 
LYCO ited ast 495 
MA SYSTEMS 30 
MACROTEOCH INT. L. 173 
MANNESMANN TALLY 177 
MANX SOFTWARE SYS. 24 
MARK OF THE UNICORN 433 
MARYMAC INDUSTRIES 510 
MAYNARD ELECTRONICS 71 
MC-P APPLICATIONS 381 
MCGRAW-HILL HOOK CO. 465 

MOGRAW-HILL BOOK STORE 407 
MCGRAW-HILL RECRUITMENT 422 
METHOD SYS. INC. 508 
METRO SOFTWARE, INC. 203 
MFJ ENTERPRISES, INC. 188 
MICRO AGE COMP.STORES 425 
MICRO CONTROL SYS. 15, 17 
MICRO CRAFT CORP 81 
MICRO DATA BASE GYS 185 
MICRO MANAGEMENT SYG 454 
MICRO MART 340 
MICRO E. = 
MICRO-TAX 1 
MICROD Y NAMICE 508 
a od 337 


MICROPROCESSORS UNLTD. 540 


To get further information on the products advertised in BYTE, fill out the reader service card 
with your name and address. Then circle the appropriate numbers for the advertisers you selecti 


Add a 


20-cent stamp to the card, then drop it in the mail. Not only do you gain 


information, but our advertisers are encouraged to use the marketplace provided by BYTE. This 
helps us bring you a bigger BYTE. The index is provided as an additional service by the publisher, 


who assumes 


no liability for errors or omissions 


*Correspond directly with company. 
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MICHOSTUF, INC. 281 
MICROTECH — 368 
MICROWARE 

Ud A WHOLESALERS AU 


MILI nse MART 403 

MOORE BUBN. CENTERS 58, 17 
MOUNTAIN VIEW PRESS 275 
MPI 297 


MT! SYSTEMS oore. 104 
ENS o CORP 


M 

NATIONAL COMPUTER LTO 124 
NAVAL UNDERWATER SYS.CTR. 409 
NEBS COMPUTER FORMS 384 
NEC INFORMATION SYS. 353 
NESTAA SYSTEMS INC. 106 
NETWORK CONSULTING, INC. 250 
NETWORK CONSULTING, INC. 461 
NEVADA COMPUTER 434 
NORTH HILLE CORP. 508 
NORTH HILLS CORP, 514 
NORTHWEST DIGITAL SYS. Bs 
NORTHWEST MICROCHIPS DIST. S20 
Tt SCHOOLS ELECTR.DiV, 417 


WE 434 
O'HANLON COMP.SYS. 197 


273 OCTAGON SYSTEMS CORP 518 
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It was a monday in the autumn 
of '83, 
mac EO cuna E 
* PC-a personal com- 
that's just plain better than the 
€—— price. 


eeing iets PC Is faster e 


Merten fionfole and vcn e disi 
(for example, our disk drives have a 

"mean time between failures” of 
20,000 hours, versus an 8,OOO- 
hour MTBF for theirs). It's compatible 
with just about all the software and 
peripherals that the IBM is. 


And unlike IBM's, ours comes com- 
plete witha high-resolution monitor, 
controller, sio 


serial port, parallel port, a time-of- 
day clock, double the standard 
memory (128K vs, 64K), plus hundreds 
Sra we worth of sofiware to get 
you up running Immediately 
Including MS5* version 1.25, GW 
Basic, and Leading Edge Word Pro- 
cessing (ihe most powerful wp. 
program ever created to run on an 
IBM-type personal computer). In 
short, the basic package comes to 
you complete and ready to work. 


With IBM, on the other hand, you 
e 


g | extra for everything. 
ven for the PC DOS disk that makes 


= 
1iasint (ose 


It run (an extra $40)... and $170 

Just for the time of day (a calendar/ 

clock that's standard with Leading 

Edge). In short, the basic package 

Soe a VOTER G VR agn 
alaht. 


Is this simple. The Leading Edge 

Personal Computer is the first and 

i nee eae 
„and Aaroni ROIS tor es Lace 


Get serious, 


In the age of the personal com- 
puter, Leading Edge, means what 
It says. 


LEADING EDGE PRODUCTS, INC. 225 TURNPIKE STREET, CANTON, MA 0202], 1-300-343-6833. IN MASSACHUSETTS, (617) 628-8150 


Circle 210 on Inquiry card. 
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The dawn of a new era in microcomputer technology’ 


NEW TANDY TRS-80° MODEL 2000 


High Performance MS-DOS Computer That 
Operates at Twice the Speed of the IBM PC 


Our Tandy® 2000 delivers much more than other 16-bit 
MS-DOS based computers. More speed. More disk storage. 
More expansion. Higher resolution graphics. And a modular 
design that advances the science of ergonomics. 


Use the Hottest Names In Software 

Like dBase II, a powerful relational data base management 
program. Microsoft-Multiplan, the "second-generation" elec- 
tronic worksheet. PFS:File, a simple way to organize informa- 
tion. MultiMate, the highly-acclaimed word processing 
program. And many more already acclaimed by the entire 
microcomputer industry. Still more programs are coming, In- 
cluding Microsoft's state-of-the-art MS-Windows operating 
environment. You can view several “windows” at 
once—files, letters, graphs and more—and exchange 
information between them. 


More Speed, Storage and Expansion 

A "next-generation" 16-bit CPU makes the Tandy 2000 
dramatically faster than the IBM PC and other MS-DOS 
systems. The vast storage capacity lets you set up 
massive data bases. You can add more memory, high- 
resolution color and monochrome graphics, our new 
Digi"-Mouse and much more. And you can install 

most of these options yourself. 


Complete Service and Support i 
The Tandy 2000 is backed with the quality and sup- 


port that have kept Tandy Corporation in the fore- - hb L] l. h1:] l1 B Py = 

front of the microcomputer industry. See the Tie Maa ah wie “oe i 
Tandy 2000 today at over 1000 Radio Shack i nL E T ea 9) 

Computer Centers and participating Radio l I pr d EE r 

Shack stores and dealers nationwide. -— 


Compare the Tandy 2000 
to the IBM Personal Computer 


Tandy 2000 With Tandy 2000 HD With 
APA — 
2750? 4250? 
‘Monochrome Monitor | s29 [| $345 
“For Only $95 Per Month For Only $150 Per Month 
(Plus Applicable Use/Sales Tax) (Plus Applicable Uze/Sales Tax) 


[128K RAM (Total) —. | — included — | SIGS 
[R&-232  — | Incduded — | — $120 &—( — 
IBM Personal Computer 


128K Standard | 64K Standard 


Disk Capacity 160K or 
Per Drive 320K (optional 
Mem" [ewe | me 
Microprocessor 16-bit/16-bit data path) — 16-bit/8-bit dala path 
Expansion Slots” 
Ha ee Em 


Nor-interiaced monitor, graphics and Dig-Mouse not included 


Now Available! See the 
Tandy 2000 Today! 


Radie Shaek 


The biggest name in little computers® 
A DIVISION OF TANDY CORPORATION 


Circle 312 on inquiry card. 


Graphics Options 


Color Resolution 640 x 400 320 x 200 

Number of Colors WEGE Se ae, Sei 

Monochrome Resolution 640 x 400 640 x 200 Prices apply a! participating Amie Shack stores and desire IBM (5 a registered itage- 
marh of international $5 Maciungs Corp PFS sa egaleco trademark of Sofiwa p 


Oomnarane IM configu ation wih monociwurm aiapter and Gep communcabors Amiar hed 320K disk diver and 128K RAM Putlrzung M5 and Mulhiolan are trademarks of Microsofi Coop MulliMaie w p radamarh 
IManubactinar'& pung as of 9n/63 o! Sottword Sytiems inc dBase 1| a a trademark of Astuon Tate 


